The Effects of Light Energy on the Human Body
By Darryl Bower 
Many people know about ultraviolet radiation from the sun. Most of the people know how UV helps our bodies produce vitamin D. However, there is another aspect of light that is also very important but less known, which is: light energy.
So, for example, if we were to look at the solar spectrum, we would see that around 7% of it would be invisible ultraviolet light ranging between 290 and 400 nm, which is mainly responsible for vitamin D. About 39% would be made up of visible light ranging from 401 to 730nm. And finally, around 54% would be composed of invisible infrared light ranging from 750 nm and more.
So, to fully explain why light is vital to the human body, I must take it to the cellular level. In every cell of our body, we have something called mitochondria. The mitochondria in our cells is like an engine in a car. This is the currency of energy for the body and is called ATP. Like a car engine; it can overheat and shut down if it doesn't cool down properly. 
Too much oxidative stress can cause serious health problems.
The overheating of the engine is a byproduct known as oxidative stress. In the cells of our body, a similar situation occurs within the mitochondria. Mitochondria take the food we eat, fats, proteins, and carbohydrates, and produce the ATP our bodies need. This continuous work of the mitochondria produces the byproduct of oxidative stress. If there is a significant buildup of oxidative stress/heat within a car engine, and in the case of our bodies, the mitochondria, this can lead to severe problems.
Scientists have found that too much oxidative stress in the body can cause serious health problems, including inflammation, cancer, dementia, diabetes, and learning disabilities, as well as mitochondria disabilities itself. 
Like a car engine has a cooling system to keep it from overheating, so does our body. The body has to fire up two systems that take care of the mitochondria by cooling them down or removing oxidative stress—one works during the day and the other works at night.
What role do antioxidants play in the body?
Let's look at the night system first, which produces less than 5% of the coolant for the mitochondria. Many of you have heard about this before, as I’m talking about Melatonin, which is probably one of the body’s most potent antioxidants; it uprates the glutathione system. It is twice as powerful as vitamin E. Melatonin is secreted at night by the pineal gland. It is delivered directly into the blood circulation, transported into the cells, and later into the mitochondria. Melatonin effectively fulfills its duty of mopping up all oxidative stress molecules, like hydroxyl/oxygen radicals during metabolism, that were produced by the mitochondria during the production of energy. These radicals can destroy things immediately nearby. So, we need to have these antioxidants right there onsite.
It is important to note that not all oxidative stress is bad. It can be beneficial if it’s in the right place. Oxidative stress in the mitochondria is just going to serve to break down the protein of the electron transport chain. Also, it’s essential for WBC, which are responsible for killing bacteria with oxidative bursts.
What is the “circadian rhythm”?
Before I move on, let me give you a better understanding of what light intensity is. Light intensity is measured in Lux. For example, lux is measured by one candlelight (Lumen) giving off light 1 meter away within a 1 meter by meter area. So, in short, 1 lux is very dim light. Here are several examples to help you with the brightness of lux. One lux is twilight, 1000 lux is like an overcast day, full daylight is around 10,000 to 25,000, and direct sunlight is around 32,000 to 130,000 lux. 
The circadian rhythm is the master clock of our bodies. Sleep and the circadian rhythm are affected by light. Melatonin secretion starts around 9 pm. It’s called dim light melatonin onset. This is why you don’t want to sit in the house during daylight hours in low/dark light. You will inadvertently start to secrete melatonin from the pineal gland in the bloodstream. This will throw off your master clock. Melatonin secretion will stop roughly around 7:30 am, and at about 9 am, cortisol levels will start to peak. This cycle will repeat itself like clockwork. 
Why is the “circadian rhythm” so important?
One of the most important things circadian rhythm does is regulate circulating melatonin secretion. Circulating melatonin reduces cancer and regulates cortisol production. The circadian rhythm is also responsible for sleep regulation, peripheral clocks, feeding and fasting rhythms, cholecystokinin, leptin, ghrelin, body temperature, pancreas and glucose metabolism, vasopressin, acetylcholine, cortisol, insulin, adiponectin, and metabolism regulation. 
To briefly explain each one, cortisol production is something you don’t want to have at night. Cholecystokinin, leptin, and ghrelin all have to do with a satisfied diet. This feeding and fasting clock ensures you’re not eating at night but during the day. Vasopressin has to do with blood pressure. The blood pressure should be lower at night when the body is resting. Acetylcholine is an essential neurotransmitter. Adiponectin is involved with adipose tissue and fat. 
Why is it important not to disrupt your “circadian rhythm”?
So, now we can see why it is essential that the circadian rhythm is in the sink. If this system is disrupted, it is possible to see people with induced sleep-wake misalignment. This misalignment is caused by sleep deprivation. A person could have more unscheduled secretion of insulin. So, he/she might present with increased markers of insulin resistance and inflammation. Also, the person will feel hungrier and tend to eat more food. Unscheduled leptin and norepinephrine are common occurrences as well. Melatonin has been associated with breast cancer. Specific breast cancer that is not responsive to hormonal therapy. The WHO has classified circadian disruptive shift work as a probable carcinogen.


How does light affect the circadian rhythm?
Let me explain how light affects the circadian rhythm and the secretion of circulating melatonin. When light hits the eyes, it goes to the retina, and from there, it goes to two different locations in the brain. 
One place it hits is the rods and cons that allow you to see and interpret this light, but it also goes to a different part of the retina that you can’t see or interpret. This light is projected to the suprachiasmatic nucleus (SCN).  This is our master clock. This part of the brain makes sure everything is working in sync. When the light comes in, it tells the SCN that it is daytime. The brain mistakenly thinks it’s light coming from the sun, and because of this, a neuron shuts down the production of melatonin in the pineal gland. This is a problem because melatonin in the blood system tells the body it’s nighttime and bedtime. This is how the system understands it’s daytime vs. Nighttime.
 Our lifestyle in this 21st century almost certainly interrupts this circadian cycle. For example, when you expose your eyes to light around 9 pm, looking at your phone, tv, or computer. This is a time when your body should naturally be receiving no light. Your body will try adjusting the circadian rhythm to this late-night light. Your body thinks it’s daytime.  Now your circadian rhythm is off. In this example, a person might experience insomnia at night or hypersomnia in the morning. 
How can you better anchor your circadian rhythm?
A few evening suggestions to better anchor your circadian rhythm: 
1. Avoid light late at night. This will prevent the shifting of the circadian rhythm. 

2. Read from a print book rather than an e-book at night.  Studies have found that e-book light gives off more energy. Studies have also found that people who read e-books suffer from sleep latency.  Sleep latency is how long it takes a person to fall asleep. These people who read from e-books are more hung over the next day and more exhausted. They have more sleep inertia. 
3. Introduce light early in the morning. Also, if you must have the light come in, you should have light not from the ceiling but rather from the floor or electrical outlet and red in color. A blue light will stimulate SCN, telling the pineal gland to stop melatonin production. Remember this melatonin is the coolant that helps keep the antioxidant to a minimum. So, you don’t want light shutting it down. Melatonin also initiates sleep.  

4. Light is best if it’s on the floor, not the ceiling. Low light, light that is in the red, is better suited for us at night. Therefore, sitting around a campfire at night is not bad. The position of the light coming from the ground would target the super ganglion in the back of the eye instead of the inferior ganglion from sunlight from above. 


How to improve Seasonal Affective Disorder (SAD)?
It’s so amazing how nature and the body complement each other. At sunset, the sun is reddish or orange looking. The body knows it’s getting ready for sleep. Light also hits the intrinsically photosensitive retinal ganglion cells (ipRGCs). Their peak sensitivity is around 460 to 484nm. The ipRGC stimulates the peri habenular nucleus. This nucleus has to do with a person’s mood. 
This stimulation is the primary cause of depression during winter and in people who suffer from bipolar disorder. This condition is called Seasonal Affective Disorder (SAD). This is a manifestation of the insufficient light getting to this brain area. The best way to improve SAD is by dawn stimulation. Increase your light exposure from 1 to 2.5 hours in the early morning. If you live in northern states where increasing this light exposure is a little difficult, they do have lights you can purchase. So, as a reminder, ipRGCs are activated by blue light, and if you look at your computer after 9 pm, it’s better if you adjust the blue light aspect of your computer to low. This can be done by programming it into the computer’s blue blocker glasses.
What sunlight does to the body?
Before I give you morning recommendations, let me explain what sunlight does to the body. Also, I will cover the most critical production of melatonin inside the cells themselves by the mitochondria. This is a significant source of melatonin, and you can’t get it by purchasing tablet supplements to be taken by mouth. Remember that melatonin tablets by mouth will end up in the bloodstream. However, the melatonin from the sun will benefit the cells all over the body. Mitochondria are the powerhouse of the cell. They make energy/ATP. Similarly, an engine in a car makes locomotion. The problem with locomotion is that heat is generated around the machine and can shut down the engine if it is not handled properly. So, the same thing happens with the mitochondria. The byproduct of making ATP is heat/ oxidative stress. 
What happens during the day when more energy is needed? 
More mitochondria are starting up their engines. Scientists have now discovered that INR radiation from the sun directly stimulates the mitochondria to produce melatonin onsite, where oxidation stress occurs. This is not from eating melatonin or taking melatonin supplements. This is from the sun penetrating the tissue and stimulating the mitochondria to produce melatonin. 
Infrared radiation from the sun stimulates cytochrome c oxidase, which tells mitochondria in all our cells to stimulate melatonin production inside the cell during the day. We have found that less than 5% of melatonin production is from the pineal gland and that  95% of production is done onsite in the cells themselves. 
As stated by Zimmerman & Reiter (2019) “It has been shown that the mitochondria production of melatonin in many cells in quantities which are orders of magnitude higher than that produced by the pineal gland. This subcellular melatonin does not necessarily fluctuate with our circadian clock or is released into the circulation system. Instead, it has been proposed to be consumed locally in response to the free radical density within each cell, in response to Near Infrared exposure.”
Scientists have also found that infrared light reflexes extremely well off green. So, this allows people who don’t want to be in direct sunlight to still benefit from its effects by being around green trees or grass—living in green spaces.  “We found that spending time in, or living close to, natural green spaces is associated with diverse and significant health benefits. It reduces the risk of type II diabetes, cardiovascular disease, premature death, and preterm births and increases sleep duration. People living closer to nature also had reduced diastolic blood pressure, heart rate, and stress. One of the exciting findings is that exposure to green space significantly reduces people’s levels of salivary cortisol, which is a physiological marker for stress”. (Twonig-Bennett and Jones, 2018)
Recommendations on how to receive light in the mornings.
View sunlight as soon after waking as possible, ideally before 9 am, for at least 30 seconds to 30 minutes, depending on how much sunlight there is.
 If you can’t get out into the sun, try to purchase a lamp or some light source that will produce around 10,000 lux(lamp). You want to be in front of that light source for between 20-30 minutes daily. Make sure you stay between 11 to 15 inches from the lightbox. You can download the light meter app to estimate how much lux your light source is. The photoreceptor in the retina is not very sensitive, so it needs bright light to activate. If you are in a very bright light like the sun, you only need about 15 seconds. 
The sun gives off about 100,000 lux, but it can integrate, which means that the more time you spend, the more activated they will be. You can achieve this in as little as 30 seconds in bright conditions. On a cloudy winter day, it could take 30+ minutes, but usually, even on an overcast day, you can achieve adequate retinal stimulation in 5-20 minutes—no sunglasses, windows, or windshields. You want to get outside and have nothing between you and the light source. 
Many homes, buildings, and even cars are designed with glass to block this critical infrared light from the sun. If you are behind these types of glass, it will take 7-50+ times longer, and you won’t get enough to stimulate the cortisol pulse on time. Glasses/contacts do not interfere. Blue light is good during the day. So, yes, indeed, George Forman got it wrong. Get as much as possible, and do not wear blue blockers during the day. Blue light stimulation is critical in the morning. There is nothing better than the sunlight outside, but if you have an issue where it’s very cloudy, and the sun doesn’t come out as much, you could aim for about 10,000 lux. 
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