
Table of Contents

Mike Mayweather | Why on earth do we grow old?

	[image: ]
	 	[image: ]


[image: ]

Mike Mayweather


Why on earth do we grow old?


[image: ]


––––––––
[image: ]


Introduction

Sooner or later they all will be gone. Why don’t they stay young? Just like the song goes, the question at hand is exactly the same. Why don’t we stay young? Why do we age? Why do we grow old and what ultimately kills us? Do we die of an old age or not exactly? There’s just so much we’d like to know, but our current knowledge is still somehow limited. There’s a lot that scientists were able to explain, but a lot remains a mystery. 

Personally, I believed for a long period of time that it’s oxygen that’s slowly killing us. Just like with fruits and vegetables, that will eventually rot when exposed to oxygen. Just like a car will rust, I believed that the same happens with a human body. Actually, I wasn’t mistaken one bit. Or maybe, I was a tad wrong. The oxidation, sun and toxins exposure and even our diet can and will accelerate the aging process. All these different factors make it possible for a 50 years old man – to be biologically only 30 years old. Or it can go the other way round.

In fact, there are organisms that have a far greater lifespan than humans. I have heard of tortoises and fish that are over a century old.  There’s also a jellyfish that’s practically immortal. How can that be? They breathe the same air and they live under the same sun. And yet, they age at significantly slower pace. There’s a strong belief that the information about our lifespan is already encrypted in our DNA. The scientists can now clone different cells and it turns out that the cloned ones can live as long as the original ones. I’ll come back to cells and to century old animals in a bit, but let’s explain ourselves, what actual aging really means.

How do we get from a toddler to this old man with grayish hair? It’s fairly easy to notice that some people develop wrinkles and gray hair sooner than their friends, colleges or co-workers that are of the same age. There are also a lot of people in their 30’s and even 40’s that are getting asked for their ID when buying alcohol. The fact that people can age at different rates is truly phenomenal and a bit terrifying. And while genetics play a big role here, aging processes have a lot to do with our lifestyle.

There are countless factors that affect the way we age. Anything from stress and lack of sleep to our diet and physical activity will affect it. Anything that we get exposed to, like sun or toxins, will affect it. Also, certain medications, alcohol, caffeine, cigarettes and even narcotics will aggravate the aging process. Fortunately, there are countless factors that affect the way we age in a good way.

There’s a lot we can do to appear younger than we actually are. To maintain this younger look far longer than other people of equal age. To delay the appearance of grey hair just a bit longer. Also, to maintain our muscles, our posture and our vitality. To keep our cognitive abilities working well. To strengthen our bodies. To make them more suited to fighting age-related diseases. But before we delve into the battle against aging, let us discuss what aging is all about.

What do we mean by ‘aging’?

It refers to all sorts of alterations in the structure and function of our cells. These changes eventually lead to failure of  a whole system. Those structures and functions gradually deteriorate and conclusively fail. We don’t really die of old age, but most likely due to failure of our system. Human body has an incredible ability to repair all the damage that it’s exposed to. But as we go through life this ability gets weaker and weaker. The body and especially our mitochondria ( the power houses of the cell), which is prone to this kind of damage, get worn down from all different processes like oxidation, metabolism and toxins exposure. That’s why vegetarians and non smokers have a higher chance of becoming an elderly person. 

For the reason that our body’s ability to recover gets diminished, our internal processes as well as trillions of our cells deteriorate. That’s why we enter something that we call an old age. Once we get old, all sorts of things happen. Our bones and muscles get weaker. We get wrinkles and grey hair. We become prone to injuries, our memory is poor and we lose ability to maintain homeostasis. What’s more, our immune system gets weak and we lose ability to combat diseases. This inability is usually a harbinger of our demise. Because ultimately, one or more diseases get us.

But if we’re lucky enough, we may achieve something called successful aging. This type of aging includes avoiding disease and disability while maintaining high physical and cognitive functions. Or from medical perspective, it’s the optimization of life expectancy in humans, while diminishing physical and mental degeneration.

That’s the type of aging that human race is trying to achieve. By minimizing this age related degeneration we could also minimize the biggest risk factor out there. Namely diseases, including diabetes, cardiovascular disorders as well as cancer and diseases that attack our nervous system and our brain. Most common of these neurodegenerative diseases include Alzheimer’s disease and Parkinson’s disease. 

We’re constantly trying to win this battle for our lives. We’re doing it through dietary manipulations, different ways of treatment for life threatening diseases and working on new medications. Also by encouraging people to exercises and educating them. Scientists are even studying the human DNA for that matter. It may seem like a never-ending battle, but when we look at a global life expectancy at this point in time, it’s higher than it was in any place on Earth sixty or seventy years ago. Which may suggest that our efforts are worthwhile.  

Cell games

I’m pretty sure that we’re all aware of how an old person differs from a younger one. What I’d like to explain now is how aging actually happens. Also, why it can happen at different rates in different people, as well as in previously mentioned animals. Afterwards, I’d like to vaguely discuss possible ways to slow down the aging, because as we are now, we can’t stop it completely.

I have mentioned before that our bodies have an ability to recover and repair. Our cells are constantly being renewed and restored through cellular regeneration. It happens all the time, but unfortunately declines with age. Its efficiency diminishes. The actual process, the mechanism which allows cells to restore or even grow is called cell division. Our cells divide to replace old and damaged cells, or to make more cells to cause a growth. That is an amazing ability. And when you think about it, if we could divide cells infinitely and constantly replace the old and damaged ones, our ability to regenerate would be boundless. But we know that it isn’t. There’s one determining factor that decides that. 

Cell division has its limits. Apparently, it’s 50. On average. That’s the number of times a cell can divide – before the division stops. That alone indicates that we, as humans, have an expiration date. This limit is different for various organisms. That’s why we get to see over a century old fish. And that’s exactly why there’s an immortal jellyfish living in our world. It’s all about the cells. This jellyfish can repair injuries and revert itself to a younger age. Of course, it’s still susceptible to diseases and to predators. Nonetheless, it is essentially immortal.

What’s fascinating about humans is that we can predict our biological age. There’s actually something that can tell scientists – how old we truly are. It’s called a telomere.

Telomere and Telomerase

A telomere is basically the end region of a chromosome, a structure that holds our DNA - an information about our looks and characteristics. Telomeres are often compared to the plastic tips at the end of shoelaces. Without them, the shoelace would come apart, become worn at the edge. Exactly the same goes for our chromosomes, without telomeres our cells would just grow old and die. Curiously, a chromosome can be visible under a microscope only when the cell is diving, that’s when our telomeres shorten.

Actually the length of these telomeres represents our biological age. Each time a cell replicates – a telomere shortens. Thanks to telomeres, DNA can be left undamaged each time a cell divides. But once a telomere becomes too short to protect the cell, it dies. It happens after approximately 50 divisions. Does that number ring a bell? It’s called the Hayflick limit.

Cells get born and die all the time. Cells die through a controlled process called apoptosis. Cells that undergo this process, are compelled to commit a suicide, for the lack of better term. This allows us to get rid of unneeded cells or to prevent the spread of viruses or mutations. This process of cellular suicide is there to maintain normal cell turnover and appropriate development of our immune system. It occurs naturally to maintain cell populations in tissues, but it can also be induced as a defense mechanism when cells are damaged by disease.

There’s also a process of autophagy, that serves to remove potentially dangerous cells as well as the used up and damaged ones. In this case, dysfunctional cells are removed and recycled in order to create new and healthy ones. This process is actually very beneficial. Cells can also die due to necrosis, which is not beneficial for us. It’s toxic. While apoptosis is a programmed and natural thing to happen, necrosis is the opposite. It’s unregulated and accidental. It’s a premature death of cells triggered by external factors such as infection, trauma or a disease. The cell becomes a passive victim in this scenario. Either way, aging is all about the cells. It happens on a cellular level.

Even though we can’t die of old age, a cell actually can. Once a telomere gets too short, a given cell cannot be replicated. It can’t divide. It goes through an age-induced apoptosis, if you will
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