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The Basics of Collagen and Elastin




Disclaimer


We have made every effort to make the complex anatomical language in the following chapter simple and easy to follow. As is the mantra throughout the STOP THE EASY WAY titles, the only way to make lasting changes to your health, wellbeing and appearance is to understand the underlying cause-and-effect mechanisms at play. Please persevere. It will make a huge difference in understanding wrinkles and allow you to adopt strategies to reduce, prevent and avoid them.





To answer questions about wrinkles is really about understanding the composition, nuances and physiology of the body’s biggest organ: the skin. Your skin makes up approximately 15 per cent of your overall body weight, covering an area of 1.9 square metres (21 square feet) and comprising 300 million skin cells, and home to more than 1,000 species of bacteria at any given time.


The skin is a highly sophisticated organ with one key purpose: to provide a barrier between the inside of the body and the outside.1 Providing a robust and permanent layer of protection against physical aggressors, such as friction, chemicals and infection, as well as harmful ultraviolet (UV) rays,2 is, of course, essential for the basic existence of human life. We define this function as: skin the protector.


Since we are constantly exposed to billions of possibly infective organisms it is quite humbling to recognise that the skin – despite being thin and flexible – is an incredibly effective barrier and the main reason we aren’t always ill. However, there are two further important functions of skin that we must understand. These are regulation and sensation.


Regulation


A much overused but accurate adage is to describe the skin as the body’s thermostat because of its role in controlling the passage of water and electrolytes for the thermoregulation of the body. Receptors signal the need for shivering when one’s core temperature drops below 36.9°C (98.42°F). Equally, if your body increases in temperature above 37.2°C (98.96°F), one of the 2–5 million sweat glands in the skin will instantly secrete sweat to cool the body down.


The skin is also responsible for regulating vitamin D levels. It acts as a reservoir lined with compounds that are catalysed using light and UV radiation into essential stores of vitamin D. This supports a properly functioning gut, bone density, cell growth, immune functions and reduces inflammation.3


Sensation


Skin sensations are broadly explained by three types: touch, hot and cold sensations, and, of course, pain. The sensation of touch begins with a very light impact that has no structural effect on the skin. Think of clothes touching the skin, which we are aware of but can mentally be put to one side throughout the day. If more pressure is applied to the skin, an ill-fitting belt buckle or watch perhaps, then the sensation becomes harder to ignore. The sensations of hot and cold, or pain, signal to the body that some things are a bad idea, like putting your hand in a fire! The skin therefore is primed to alarm you if the temperature dips below 20°C (68°F) or above 45°C (113°F) as this is the point where the skin begins to be damaged and we feel pain.


The Important Role of Collagen and Elastin


As we age, so too do we adopt an endless fascination with the firmness and tightness of our skin. Understanding the mechanisms of collagen and elastin is key to unlocking the secrets of wrinkle creation and prevention.


Collagen


This is the most abundant protein in the human body, accounting for around 30 per cent of its total protein content. It is formed by cells called fibroblasts among others. Collagen is the binding force around which connective tissue is formed, such as bone, ligaments and cartilage. It is the main structural protein in the skin and gives skin its firmness, in particular, resistance to trauma, such as pulling, tearing and penetration. Some diseases, such as Ehlers-Danloss syndrome, have defects in collagen, causing problems with skin (which becomes weak and easily deformed), ligaments (so joints are hypermobile) and blood vessels (where the blood vessel wall is weak and the pressure of blood within causes aneurysms (dilatations) to occur).


Elastin


This is elastic tissue, again a protein, that is made up of a combination of elastin protein and fibrillin protein, which are extensively cross-linked like a tight lattice that provides strength and flexibilty. It is particularly present in large blood vessels, which is why patients with the elastin defect known as Marfan’s syndrome develop aortic aneurysms – a very serious condition of the biggest blood vessel in the body. Like collagen, Elastin is made by fibroblasts, but instead of increasing the firmness of the skin, it ensures the skin stays tight. It is also defective in some patients with emphysema of the lungs, due to overactivity of the enzyme elastase, which is caused by alpha-1 antitrypsin activity, such as inhaling smoke or other toxic materials like dust. Dermatochalasia is another condition caused by elastin insufficiency, in which the skin progressively hangs loose, leading to premature ageing. In addition, there is Geroderma osteodysplastica, or Walt Disney dwarf syndrome, which is also caused by elastin deficiency, and has premature ageing and sagging skin as one of its features.


Now that we understand the basic purpose of this multifunctional organ we can bring the composition of skin to life with a handy diagrammatic walk-through in the next chapter.
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Skin Deep


The Anatomy of the Skin: Explaining the Epidermis and the Dermis


Onions, humour and irony all have many layers, and so too does the skin. Getting to grips with these layers means that you will make better sense of the myriad of widely available facts and fiction on the topic of wrinkles. This will enable you to make an informed decision on how to correctly select and apply specific routines and remedies, in particular creams and drugs. More importantly it will help you understand when a wrinkle is, in fact, NOT a wrinkle and instead might be an indicator of more serious conditions.
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Figure 1




The cross-section above shows the primary layer of the skin, the layer we see, feel, cut, rub, sooth, sun-kiss and graze. This outer layer is the epidermis, which comes from the Latin epi meaning ‘on’ and dermis ‘skin’. As described earlier this is the body’s first line of defence, due to its ability to protect, regulate and give rise to sensations that signal the necessary response from the body. Penetration of the epidermis is a significant cause of infection as the breaking of the skin means an open line of undefended entry. The outer skin is where you will see evidence of external forces manifested in rashes, blisters, sunspots and, of course … wrinkles.
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Figure 2




As we move down into the second layer we discover a fine strip of basal lamina which is the primary membrane, a boundary of living cells that sit below the skin and which is more commonly known as the pigment layer. This membrane contains the cells that produce the all-important melanin.


Melanin is present in the skin of nearly all animals on earth and serves to determine one’s eye, hair and skin colour, as well as protecting the skin against UV light exposure. Melanin in the basal lamina absorbs UV light so it can’t penetrate and damage deeper down. Lighter skin types have less melanin than darker skin types and therefore have less natural sun protection, therefore requiring more intervention in life. We will discuss this further in Chapter 5.
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Figure 3




As fairer skin types have less protection it is easier for harmful UV rays to work their way through the epidermis and pigment layers into the next layer: the papillary dermis. For the purposes of this book this is perhaps the most important layer of the skin to understand for it is this layer that contains the two critical elements in the creation, prevention and reduction of wrinkles that we have already met: collagen and elastin.
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Figure 4




The fourth deep layer is the reticular dermis, which sits below the papillary dermis. This is a much thicker, denser layer that also contains collagen and elastin to give the skin further strength. Because it is deeper, it is less implicated in ageing and wrinkles as it doesn’t get damaged by external forces, such as UV radiation. The reticular dermis contains sweat glands, sebum glands plus blood vessels, nerves, lymphatics and other structures that are needed to keep the outer layers of the skin healthy and well-nourished. This layer is also home to the large bulb-like hair follicles surrounded by blood vessels that deliver essential hormones to support hair growth.
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