Optimize Your Mitochondrial Health through Circadian Rhythm
By Dr. Lindsay Ruba, DC, MS, BCQBP, CAcu

What are mitochondria?
	Mitochondria are the organelles inside our cells that are the “powerhouse of the cell” where energy is produced. They generate antioxidants and regulate hormone production, produce melatonin and regulate calcium homeostasis in the cell and even support our innate immunity. They signal cell death or biogenesis when needed, making them powerful protectors against cancer. Different cells have different mitochondrial density depending on their energy needs. For example, larger neurons in the brain can have up to 2 million mitochondria in just one cell! Research is now demonstrating that almost every chronic disease stems from mitochondrial damage and dysfunction, ie. female infertility is from mitochondrial dysfunction of the eggs whereas Alzheimer’s is mitochondrial dysfunction of the brain cells. When mitochondria are not working correctly, they create free radicals and inflammation in the body to signal repair. 

What causes mitochondrial dysfunction?
	Unfortunately, there are a lot of things in our modern environment that cause significant mitochondrial damage. I would argue that one of the biggest sources is actually our disconnection from nature and almost complete dysregulation of our circadian rhythm. When electricity and the light bulb were invented, it changed everything. We were now able to do things at night we were never able to previously. While this certainly allowed for immense progress in society, it has negatively impacted our bodies’ ability to function properly.  In this document, we will discuss treatment repair strategies to properly utilize sunlight and minimize artificial light exposure, minimize non-native electromagnetic field exposure, minimize toxin exposure, increase nutrient repletion, and improve hydration. In the context of food, this guide focuses on dietary timing and food preparation but does not go into detail about actual food choices. Please see my “Healthy Eating Guide” for more details on that subject.

How can we start to heal your mitochondria? 

1) Change your light exposure! 
· Wake up and get outside to expose your eyes to the rising sun as soon as you wake up! Don’t look at your phone, don’t turn on all the lights. Try to use natural light if you need some light. Go outside, take off glasses and don’t wear contacts or sunglasses, nothing in between your eyes and the sun. Even if it’s only 30 seconds of sungazing, that will help orient your superchiasmatic nucleus (SCN – our brain’s internal clock) that your day is starting. Ideally, you’re out there for 2-5 minutes. Catching the sunrise is absolutely crucial as this type of light sets your rhythm for the rest of the day due to the natural abundance of infrared light at this time. Bonus if you can touch your bare feet to the ground while sungazing!
· If you wake up BEFORE sunrise, use blue light blocking glasses in the house until you can go outside and see the sun. If you need to drive at this early time, wear yellow tinted blue light blocking glasses for safety. If it is possible, open your windows during your drive to get as much natural light as possible.
· Keep lights off as much as possible and use natural light through the window. If it is nice enough out, open the window to minimize any filtering of the light from the window. All building windows now have UV filtering for energy efficiency so they will block helpful light. If lights are needed, keep them dim or get circadian-friendly lightbulbs or incandescent bulbs.
· If you are in an office setting with bright light that cannot be changed, consider wearing yellow tinted blue light blocking glasses, especially if working in front of a computer. If your office allows you to bring in lamps and turn off overhead lighting, that’s a great option too.
· When driving, try to drive with the windows cracked open to get as much natural light as possible. 
· Take a light break to see the UVA rise  (when the sun is 10˚above the horizon), usually about an hour after the sunrise. You can find out the exact time by googling it or by using an app like MyCircadianApp. If possible, spend 20 minutes outside during this time to maximize its effects. However, a little is always better than nothing so whatever you can make work. UVA rise is responsible for dopamine release along with other crucial hormone cascades, like nitric oxide and pregnenolone, to help your body function optimally. 
· Consider getting an app for your computer like Iris that softens the light of your computer and eliminates flicker.
· Get outside during the day as much as possible with light breaks! Avoid wearing sunglasses when possible and take off your glasses/contacts if it is safe to do so. It is important to remove every barrier between your eyes and the sun. Ideally go for a walk and get your feet to touch the earth again. If you can’t, even getting outside to expose your eyes for 30 seconds is still incredibly beneficial throughout the day. If you feel you need something to help with the brightness of the sun, wear a hat instead. The more you integrate these lifestyle changes, the less sensitive your eyes will be to the sun. 
· Consider using infrared and red light therapy during the day for 10-20 minutes to supplement your light. I recommend buying your own infrared light to use at home (see options below under resources, “Red Light Therapy at Home”). Keep in mind, you don’t need a giant panel for the benefits of red light! Even a small panel like one from Bon Charge can be hugely beneficial! 
· Try to catch the sunset! Repeat what you did with the morning sunrise. 
· Wear yellow tinted blue light blocking glasses after the sun sets if you’re inside, especially if you must drive anywhere as other glasses (orange and red) block too much light and potentially would make it unsafe to drive while wearing them.
· Sometime between sunset and nightfall, switch to orange or red tinted blue light blocking glasses. These will block >95% of blue light and mimic our ancestors who didn’t have electricity, only firelight, at night. 
· Try to minimize all artificial lights in the evening. Even if your eyes are covered with blue light blocking glasses, we still have light sensors on our skin as well. Use red lightbulbs or candle/fire light whenever possible. I recommend keeping your phone on “night mode” permanently throughout the day but at night, there is a setting where you can switch on your phone to red to completely eliminate blue light from the screen, instructions here for an iPhone. For Android, get the free Twilight app. 
· If you shower in the evening, consider switching out regular lightbulbs for red lightbulbs in your bathroom. 
· Keep your bedroom as dark as possible – black out curtains, electrical tape over any green lights (eg. smoke alarm) and consider wearing a comfortable eye mask like this one. Ideally, once your eyes have adjusted to the dark (~10 minutes), you can’t even see your hand in front of your face! 
· Keep your bedroom as cool as possible – ideally 68˚F or lower. It should at least be a couple of degrees colder than what you have the thermostat set to during the day. 
· Go to bed before 9:45pm, ideally asleep no later than 10pm. Start settling down before that with a quiet, calm activity like reading a book (without any blue light with a light like this), meditating, doing breathwork, or praying.

2) Change your electrical environment! 
· Keep your bedroom nnEMF-free! nnEMFs are non-native electromagnetic fields that come from anything electrical or connected to an outlet, including Wi-Fi and cell phones. If you must have your phone in the bedroom, keep it on airplane mode (your alarm will still work!). Unplug any electrical items in your bedroom (eg. TV, lamps, etc.) if possible. Ideally, remove TVs or computers from the bedroom all together! Distance makes a difference with nnEMF exposure so if you absolutely must have your phone on, leave it on a dresser or better yet, outside your bedroom, and away from your head, with the ringer turned up loud. If you really need a phone and can’t turn yours off, I recommend considering getting a landline that can be kept in a different room that you can still hear.
· Minimize nnEMFs in your home in general – whenever possible, use wired electronics. Plug your computer into an ethernet cable in the wall as opposed to using Wi-Fi. 
· Consider getting an nnEMF blocking phone case as cell phones can be one of our biggest sources of toxicity. Or put your phone on airplane mode whenever possible, especially if it is close to your body. 
· Get rid of any Wi-Fi speakers or Alexa/google homes. 
· Turn off your Wi-Fi at night (get a simple outlet timer from home depot for $7 that shuts off automatically for a certain time frame at night). 
· Avoid using electronics (eg. phones, laptops) when they are charging. 
· Avoid putting laptops directly on your lap; use a desk or at least a pillow to separate it from your body. Consider getting a nnEMF blocking case for your laptop or a pad to put between the computer and your body.
· Read The Invisible Rainbow or check out The EMF Guy for more info if interested.
· Connecting with the earth and grounding is an essential way to get much needed electrons to the body. It has been shown to help reduce inflammation and improve mitochondrial function. The best way is to stand barefoot on the dirt/grass but you can also ground through unsealed concrete or by touching a plant in the ground, ie. a tree or shrub. 
· For extra support, consider getting a grounding mat or grounding sheets. Be careful to buy grounding products that make sure to filter out manmade AC electricity and only get the DC frequencies that are compatible with our body. 

3) Change your eating habits!
· When you eat is almost as important as what you eat. It is best for our circadian rhythm to eat earlier in the day and really avoid eating for 3-4 hours before we go to bed. If you’re absolutely starving at night, I recommend having a tablespoon of butter or coconut oil (ie. pure fat that won’t spike your insulin!)
· Breakfast is the most important meal of the day. It helps signal to your body that the day is starting and regulate cortisol (our stress hormone). It is best to eat breakfast within 30 minutes (maximum 1 hour) from sunrise. This signal of food and morning light can help control your cortisol spiking. Focus on a high protein (25-30g) breakfast, e.g. 3 eggs cooked in butter with 3-4 pieces of sausage. 
· Wait to have your coffee/caffeine until after eating, ideally at least 1 hour after sunrise. Once you implement these changes listed above, your energy will drastically improve and hopefully won’t even need coffee anymore! If you just like the taste of coffee, consider switching to decaf via the Swiss water decaffeination process (no chemicals) and mold- and pesticide-free coffee like Danger Coffee or Purity Coffee.
· If you do any kind of intermittent fasting, it is important to fast in the evening and do NOT skip breakfast!! This is especially important for women. When you don’t eat in the morning, cortisol continues to spike and suppresses other hormone production, including testosterone and melatonin. So if you’d like to do fasting, I would have most of your food at breakfast and lunch and have a very light dinner or skip dinner for a true fast. Research shows that an 8-to-12-hour time window of eating is optimal for human health. 8 hours is more ideal if weight loss is your goal.
· Avoid using the microwave whenever possible. Reheat items on the stovetop or in the oven instead. 
· Try to minimize using any kind of plastic with your food, ie. plastic containers for storage, plastic wrapping around food, etc.
· Eat seasonally! When we eat pineapple and mango in the middle of winter, it is very confusing to our body. Here is a great website to help you eat seasonally.

4) Expose your body to different temperatures!
· We have become accustomed to having thermostats set at 72˚F year-round and there is abundant evidence that this is not actually good for us; our bodies were made to be challenged and adapt!
· During the wintertime, we should expose ourselves to cold. Go outside without a jacket or go for longer walks. Cold helps activate brown fat which supports metabolism and improves mitochondrial function.
· Consider cold plunging (3-5 minutes max, does not have to be 34˚F, just anything colder than your body temperature!) in the morning. If that sounds too intimidating, consider a “face plunge” – get a large bowl of ice water and put your face in it, max 2 minutes total with breathing breaks. I recommend doing this a couple times per week. For women, it is best to do cold therapy mainly during the follicular phase (ie. the first half) of her menstrual cycle. 
· Consider IR sauna for heat therapy, enough to create a rolling sweat, usually 20- to 45-minute sessions. Try to avoid doing this late in the evening as it can negatively affect sleep (as we want to be drop our body temperature during sleep). 

5) Change how you breathe! 
· Breathe through your nose as much as possible! We get 40% more oxygen to our brain when we nasal breath as opposed to through your mouth. It also signals calm to our nervous system by activating the parasympathetics (ie. the “rest and digest” system).
· Consider using mouthtape when you sleep to encourage nasal breathing, eg. Snorless Sleep.
· Read the book Breath by James Nestor, it is a phenomenal source of information. 
· Work on resting tongue posture! The tongue should comfortably rest along the roof of the mouth. Consider exercises like these or working with a myofunctional therapist like Megan DeWalt (via telehealth) if you feel you need extra help. If you prefer in person, there is a myofunctional therapist at Jeneary & Erdmann Integrative Dentistry. 
· Have you ever been evaluated for a tongue tie? Colorado Tongue Tie Center has experts in evaluating and treating tongue tie, which is when tissue (the frenulum) connects the bottom of the tongue to the lower jaw and can limit the tongue’s ability to sit in the right place (high against the roof of the mouth). You can also talk to your dentist about this, but I’ve found that your average dentist often misses tongue ties. Tongue ties can be a source of mouth breathing, jaw problems, neck pain, headaches, and sinusitis just to name a few symptoms.  In Iowa, the dentists at Jeneary & Erdmann Integrative Dentistry evaluate for tongue ties; they have locations in LeMars and Cherokee.

6) Stay Hydrated! 
· Most of us are chronically dehydrated which can lead to significant cellular dysfunction. Unfortunately, this is not as simple as just drinking more water. It is important to have clean, mineralized, structured water. Ideally, having mountain spring water or glacial melt water is best but if you live in the city and don’t want to have water delivered, a good filtering system like reverse osmosis and then adding back in minerals, like Quinton Hypertonic, AquaVIVE or BEAM minerals, is the next best choice. You can also add a pinch of unrefined salt like Redmond’s salt, Baja Gold, or Celtic sea salt.
· You could also get counter top water filters like this one or this one.
· Consider using hydrogen tablets in water for enhanced cellular hydration
· Consider these natural electrolyte drinks instead of artificial junk: unsweetened coconut water or the brine of regular dill pickles (not the sweetened bread and butter pickles), bone broth, tulsi tea, fresh squeezed/pressed seasonally-appropriate juices

7) Wear and use natural fibers!
· Most of us don’t realize that we’re wearing plastic most of the time. Anything made with polyester, nylon, acrylic, polyurethane (PU), elastane, spandex, lycra, and more are just a fancy name for plastic. This can be incredibly destructive to our endocrine (hormone) system. Instead, consider using wool, cotton, linen, leather, or bamboo instead. This is especially important for underwear. 
· Consider using natural fibers in your bedding (eg. coyuchi), couches, pillows (e.g American blossom linens), towels, etc. Anything that touches your skin!
· Consider what chemicals or unnatural substances are in your soap, shampoo, deodorant, conditioner/make-up, toothpaste, etc. and maybe make the switch to ingredients you can read. I strongly recommend fluoride-free toothpaste and fluoride damages mitochondria.
· Consider your cookware. If they are “non-stick,” they’re likely coated in toxic chemicals like teflon. I recommend cast iron or stainless steel for cooking. Beware of the black plastic spatulas! I recommend using metal or teak wood spatulas instead. 
· Is your tupperware or glassware made of plastic? This could be leaching chemicals into your body, especially if you put hot food or liquids in them. Make the switch to glass, bamboo, or metal containers instead! 

Helpful Links:
· Best blue light blocking glasses:
· Bon Charge – use code LRUBA for 15% off!
· Viva Rays
· RA Optics
· Amazon
· Midwest Red Light Therapy
· SoleilWell
· Best nnEMF blocking tools: 
· Safe Sleeve
· Shield Your Body
· Lamb's Clothing
· Harmoni Pendant
· Cosmic Tower
· Intuition Physician
· TechWellness
· Red Light Therapy at Home:
· SaunaSpace IR Therapy Light
· SoleilWell
· EMR-Tek light
· Bon Charge Products – use code LRUBA for 15% off!
· Midwest Red Light Therapy
· Healthy Light Bulbs
· Healthy Home Shop
· Bon Charge – use code LRUBA for 15% off!
· OcuShield
· Incandescent Bulbs
· Christmas Lights
· Circadian Friendly Computer: Daylight Computer
· Healthy Clothing 
· Mate the Label
· Pact
· Arms of Andes
· Quince
· Nads
· Siella 
· Healthy Soap
· Rowe Naturals 
· Born to be Free 
· Rendered Pure 
· Stone & Spear 
· Lavender Farms 
· Dr. Bronner's
· Drinking Water Filters 
· SpringAqua
· Waterdrop
· AquaTru
· The Wellness Enterprise
· Shower Filters
· SpringAqua
· GoodFor
· Crystal Quest 
· Pristine Hydro
· Healthy Bedding
· Coyuchi
· Pact
· More information about Circadian Rhythym:
· Sarah Kleiner Wellness
· Carrie B. Wellness
· Evolving Wellness Podcast
· Carrie B. Podcast
· TechWellness
· PubMed Article – light influencing the immune system
· The Circadian Code book by Satchin Panda, PhD
· PubMed Article  – light influencing hormones
