
 



Magnesium: All You Wanted To Know And More 
Mike T Nelson, CSCS, MSME, PhD 

 
The gym is a place to see odd things.  Anyone who has ever plunged nipple-
deep into the gym culture in any form (excluding Planet Fitness which does not 
count since it is not a real gym), knows this without a doubt.  
 
My first time I saw an oddity was decades ago now, and unfortunately, it is still 
burned into my neurons like a bad prison tattoo.  Explaining it to you now does 
not help my case either (dam you Hebb‟s Law).   
 
Let me set the scene for you.  I had just finished an epic session at Better Bodies 
Gym on my summer break from college in 1994.  I had just finished epic sets (or 
so I thought) of leg press, leg extensions, and leg curls, all done for the 12-15 
reps and to complete failure since Mike Mentzer may be right with training.  Hey, 
he used logic plus had legs that were the size of my 160 lb torso; therefore, he 
HAS to be right . . . Right?  The only really positive thing about my training then 
was that 1) I had a notebook and wrote things down to track and 2) I listened to 
good music – as this session it was Pantera “Vulgar Display of Power” via my 
Walkman.  Yes kiddies, that was on tape.  
 
After my leg session where I struggled to walk to the men‟s bathroom about as 
hard as I struggled to make any progress with my training other than blinding 
knee pain, I was struck by my first gym oddity.  One of the members was buck 
naked shaving in front the mirror with his gray hairy ball-sack propped up on 
counter in front of the sink.I never knew that piece of counter just in front of the 
white ceramic sink served that purpose.  I also never used that sink again in the 
gym.  No amount of bleach could convince me otherwise either.   
 
Fast forward through many years of various crazy crap you only see in gym 
bathrooms such as an elderly Q-tip using the hand hot air dryer on the ye-ole nut 
sack to just general nakedness.  To this day, it still seems to spring up from 
nowhere.  Just yesterday, I was in the 130 F sauna doing some meditation with 
my eyes closed.  When I finished meditating, I looked up through the Plexiglas 
window in the door to see an elderly fellow only 3 feet from the door with his ass 
crack pointed my way.  It was soon covered up by his pants until I realized that 
he either 1) liked commando style or 2) forgot his underwear as none were used.    
 
It was, in fact, nakedness that left a massive impression on me and sent me 
down a rabbit hole for months.  I was getting changed and a fellow gym-goer that 
I knew casually had just finished training.  I generally don‟t speak to many people 
at commercial gyms since I am there to train and go home.  To that end, I„ve 
found that old-skool headphones that go over your head with large foam disks 
(non of this trendy Bluetooth crap) combined with black metal t-shirts keep most 
people away.  Despite my tendency to shun people, I was caught by this this 



fellow (who we will call Joe to protect the innocent) spraying himself with body 
spray after training.   
 
Hmmm, he must be getting ready for a big date or something since he had just 
done the Dude Brah Arm Workout again (this was a tri weekly occurrence by our 
friend).  but his feminine body spray did not have an odor  
 
That did not make sense.  Why use it then?   
 
I had to ask now.  Dang it.  
 
“Hey – what is that body spray you are using?” I asked. 
 
“Oh, this is topical magnesium.  I read in an article that it is 700% more anabolic.” 
 
Now, if you have ever picked up a bodybuilding magazine, you know that virtually 
every supplement touted towards 6‟3” 156 lb eel-shaped dude brahs (that was 
me) promote everything as anabolic.  Plus, it has to be in the 100 of percents 
more anabolic than something else although I was not really sure what he was 
comparing it to in this case.  I am sure whey protein is 1000% more anabolic than 
dirt (Nelson, MT 2015), but who past the age of 8 (late bloomer) is still eating 
dirt?   Put your hand down.  
 
This lit up my frontal cortex with all sorts of questions  
 
Is magnesium indeed an anabolic agent?    
 
Can you just take it in a capsule (orally), or do you really need to spray it on?    
 
Is the PK (pharmacokinetics) better through the skin than ingestion orally?  
 
Is there a penetration enhancer (please do not Google that – trust me) used to 
get the magnesium through the skin since it is a pretty big molecule.     
 
Is there test I can do to see if I am low?   
 
If so, where do I get more?   
 
Are there certain foods that are higher in magnesium?   
 
Does the form of magnesium matter? 
 
That one semi naked conversation sent me down the path of magnesium 
research many years ago that has continued on to today.  Hold to find out what I 
learned as we use real science.  
 



Word of Caution . . .  
 
If you jump to the concussion and attempt to megadose magnesium, I can say 
that I would not recommend it.  
 
Years ago I did my first powerlifting meet and I wanted to cut weight a bit to get 
into the next weight class down.    I emailed my coach at the time for ways to do 
it.  One of the suggestions was to pick up some magnesium citrate as it is used 
to “clean you out” before colonoscopy (Khodadadian, Shawn 2017).   
 
The short answer is that it does indeed work based on my n=1 testing of doing 
the Wilfred Brimley two-step on the ceramic commode for some time.   In 
hindsight, trying to cut weight for a meet where my bench press was significantly 
more than my squat was like trying to put a cashmere sweater on a pig.  Stupid 
idea. 
 
Why Magnesium? 
 
According to the Institute of Medicine, Food and Nutrition Board (1997): 
 
 “On average, >60% of US men and women aged ≥ 20 years old consume less 
than the dietary reference intake (DRI) for magnesium.” 
 
In English that means that over half of you are probably low in magnesium, 
including my gym buddy Body-Spray Bob.  
 
How else would you know? 
 
From the University of Maryland Medical Center site: 
 
“Symptoms of magnesium deficiency may include agitation and anxiety, restless 
leg syndrome, sleep disorders, irritability, nausea and vomiting, abnormal heart 
rhythms, low blood pressure, confusion, muscle spasm and weakness, 
hyperventilation, insomnia, poor nail growth, and even seizures.” 
 
Seizures?  Crap.  Where is my can of sardines and boatloads of butter coffee 
that the one nutball biohacker recommends to get my BHB ketones kranking to 
reduce my seizure risk (Jackson MK, et al; 2016)?   
 
Or maybe just take some magnesium.  
 
Wise Words 

 
Time for some wisdom, kids.  Don‟t do the Dr. Google self-diagnosis, which is a 
very scary.  For instance, you begin by looking up why you have a mole on your 



butt that sprouted out of nowhere and 10 minutes later you are sure it is now 
stage 8 cancer that was implanted by an alien from the planet Uranus….. 
 
My point is that not getting enough magnesium leads to some big issues since 
magnesium is involved in over 300 different metabolic reactions (Shils ME et al. 
1993). Some examples of these reactions are glycogen breakdown, fat burning 
(oxidation), protein synthesis (stuffing amino acids into muscles), and numerous 
other neuromuscular, cardiovascular, immune, and hormonal function (Ebel H. et 
al. 1980). 
 
The great part is that by tweaking your nutrition choices, you can up your 
magnesium intake.   
 
Some rich sources of magnesium include: 

 Tofu 

 Legumes 

 Whole grains 

 Green leafy vegetables (swiss chard, spinach, beet greens) 

 Wheat bran 

 Brazil nuts 

 Soybean flour 

 Almonds 

 Cashews 

 Blackstrap molasses 

 Pumpkin and squash seeds 

 Pine nuts 

 Black walnuts 

 Black beans 

 Quinoa 

 Sesame seeds 

 
If I haven‟t yet convinced you that magnesium is important, below are 5 more 
reasons: 
 
1) Inflammation Control  

 
You do not want inflammation running amok in your body like the Hulk smashing 
stuff. It is well established that magnesium deficiency has a direct influence on 
inflammation (Nowacki W et al. 2000; Guerrero-Romero F. et al. 2002; 
Rodríguez-Morán M et al.  2008). 
 
2) Better Muscles 

 
Magnesium supplementation also has been shown to improve muscle function. 
 



Researchers Brilla and Haley (1992) put young men in a 7 week strength-training 
program.  
 
One group got a placebo, and the other matched group got a magnesium 
supplement to reach a total daily magnesium intake (diet plus supplement) of 8 
mg/kg body weight. 
 
Since magnesium oxide is a cheap and very poorly absorbed form, they were 
giving them a crap ton of capsules. The magnesium group saw a greater strength 
increase.  Pretty cool. 
 
Keep in mind that this effect happens when you replace a deficiency and not by 
adding metric tons to someone who is not deficient.  This was shown by Manore 
M et al. 1995; however, as stated in the beginning, more than half the population 
is already deficient. 
 
3) Better Brain 
 
One more reason to love magnesium is its effect on your brain.  The form they 
used in the aforementioned study is magnesium L-threonate, which helps brain 
levels of magnesium since many other forms do not cross the blood brain barrier.  
 
In a randomized, double-blind, placebo-controlled trial (all the words that make 
geeks like me as happy as sitting in the exit row on the tiny flying sardine can), 
they found that it helped brain function by reducing “brain age” by 9 years (Liu G 
et al. 2015).  
 
4) Better Sleep 

 
Low levels of magnesium have been associated with poor sleep in older adults 
(Neilsen FH et al. 2010), although hardcore fully randomized, placebo-controlled 
studies for the use of magnesium on frank insomnia are severely limited (Meolie 
AL et al. 2005).  
 
5) Fat Loss?  
 
Magnesium could help with body composition changes indirectly as it is a 
cofactor in nerve and muscle function, bone growth, and is required for energy 
production.  Magnesium levels in the right balance in your body help increase the 
amount and quality of sleep too. Better quality sleep means less appetite, 
reduced cortisol levels and potentially less fat (Abbasi B, et al. 2012; 
Nedeltcheva AV et al. 2010). 
 
Are You Low? 

 



Although you won‟t know for sure if you are low in magnesium without a specific 
blood test (more on that soon), I would bet a large amount of money that if you 
have not see any of the high magnesium items from the list above show up on 
your plate since a Bush was in the White House, you are probably low.  
 
The fix is to either add a supplemental form of magnesium and/or add more of 
those high magnesium foods to your diet.  The LD50  (aka the dose that kills 
50% of a population) of magnesium is quite high (at least in animals according to 
Mochizuki M et al, 1998) so you can count lots of sheep at night and sleep tight 
knowing that your risk of OD is quite low.  
 
And if you do opt to OD on magnesium citrate, you know the drill.  
  
If you have adequate magnesium levels, its unlikely to be a benefit by cramming 
more magnesium done your gullet.  In a study with Type 2 diabetics with normal 
magnesium levels, adding more magnesium did not show any effect on fasting 
glucose, HbA1c, insulin or lipid profile (Navarrete-Cortes A, et al. 2014). 
 
Buyer Beware 
 
Not all forms of magnesium are equal according to Adriana Sarah Nica et al. 
2015: 

“The inexpensive oral supplements of magnesium generally contains magnesium 
oxide, which is poorly absorbed (4%). Magnesium citrate is much better 
absorbed (50%), but is not so cheap “ 

Be sure to check the label and avoid magnesium oxide.  
 
Transdermal Magnesium 

 
Body-Spray Bob is going to want to read this section for sure since I fully blame 
him for my obsession down this path.  
 
Since I was a kid, I‟ve been told to soak whatever limb/appendage I foobared up 
in Epsom salt. As it turns out, Magnesium was first discovered and was indeed 
used as a wound healing agent via Epsom Salt in the 17th century (Fawett WJ, 
1999).   
 
Another massive source of Epsom salt is a float chamber or sensory deprivation 
tank.  Sounds scary and it is a bit freaky the first time, kind of like eating off the 
street food cart in the Dominica Republic, although you get used to it.  The first 
one I did looked more like a dryer that had been stuck into the wall that I had to 
open, crawl into and remain in for 90 minutes.     
 
I must be insane.   



 

 
Get in the dryer! 

 
As I rested there, I did find that since there is about 700 lbs of Epsom salt in the 
water, you do float.  Sweet!  Then I realized that my low back and neck are 
wound tighter than Maria Carey‟s personal assistant.  Soon, I thought they were 
going to forget about me and leave the studio.  I can picture it now.  Yahoo news 
screams  “Man found bored to tears locked in dryer looking-like float tank.  
Claimed he just wanted to see what it felt like.” 
 
If I did a float tank in a metric piss ton (yes yes, 700 lbs is not quite a ton which is 
really 2,000 lbs, yah yah), would that bump my magnesium levels?   
 
The research has shown that penetration of magnetism through the skin is highly 
unlikely (Winkelmann RK.1969; Lansdown AB. 1995; Hosty´nek JJ, et al. 1993; 
Jahnen-Dechent W, et al. 2012).  One other study did suggest that if the skin was 
diseased or broken, that may increase absorption (Chandrasekaran NC, 2014) 
and one other one (Proksch E, et  al. 2005) that used a magnesium rich Dead 
Sea salt solution (smelled great I am sure) showed improved skin barrier 
function.  
 
The most direct study has questionable orgins and is a report entitled “Absorption 
of magnesium sulfate (Epsom salts) across the skin” by  Dr RH Waring, School 
of Biosciences, University of Birmingham and was not peer reviewed in any 



journal.  Not even in the latest edition of “Shady stuff I studied in my mom‟s 
basement while she was at work.” 
 
In this “study” they enrolled 19 subjects (10M, 9F) which is pretty good.  
Interestingly enough, their cutoff for smoking was no more than 5 cigarettes/day 
and no more than 2 units of alcohol/day.  They took magnesium levels in blood 
and urine that were measured by a flame photometric method using magnesium 
nitrate as a reference standard.  Subjects then got to take a nice warm bath for 
12 minutes under various amounts of magnesium sulfate (Epsom salts).  Bodily 
fluids were collected before the first bath, at 2h after the first bath and at 2h after 
the 7th consecutive bath. Baths were taken daily at the same time for 7 days for 
the experiment.  
 
One of the downsides is that magnesium levels in blood are very tightly 
controlled – which we will come back to…  Of the 19 subjects, all except 3 
showed a rise in magnesium concentrations.  Score one for magnesium bathing.    
 
The downside is that the change in some cases was super small.  The values 
before the first bath were a mean of 104.68 ± 20.76 ppm/ml compared to after 
bathing for 7 days in all except 2 individuals (hey, where did they go?)  gave a 
rise to a mean of 140.98 ± 17.00ppm/ml.  Prolonged soaking in Epsom salts 
therefore increases blood magnesium. 
 
Interestingly enough, subjects where the blood magnesium levels were not 
increased had large increases in urinary magnesium – demonstrating that the 
magnesium ions had crossed the skin barrier and had been excreted via the 
kidney, presumably because the blood levels were already optimal.  
 
This small study stated:  “The values obtained suggest that most people would 
find maximal benefit by bathing 2 or 3 times/ week, using 500-600g Epsom salts 
each time.”  I would say that one is still a big maybe.  If you enjoy a nice Epsom 
salt bath – and who doesn‟t really – except for wife who thinks she will fall asleep 
and drown – I love you wifey; then do it.  I would not set your magnesium aside. 
 
Testing Magnesium 

Testing magnesium is a pain in the tuchus since about 90% of the intracellular 
magnesium in the body is bound, thus serum magnesium may not accurately 
reflect the total magnesium status as it represents only 0.3% of the total. 
(Fawcett WJ,et al. 1999; Kupetsky-Rincon EA, et al. 2012)   Boo.  So much for 
the simple answer of the whack-a-mole game of test and supplement. 

While still controversial, erythrocytes contain more magnesium than serum, 
(Arnaud MJ, 2008) thus RBC (red blood cell) magnetism testing may be useful 
(Simsek E, et al. 2005; Malon A et al. 2004; Emelyanov A et al. 1999). 



In one of the best review papers from Witkowski M. in 2011, they stated,   

“Among the identified biomarkers, only serum magnesium, plasma magnesium, 
RBC magnesium, and urinary magnesium excretion/24 h were reported in more 
than three studies with a total of more than 50 studied subjects; therefore, it was 
reliable to evaluate the effectiveness of these biomarkers.” 

My personal bias right now is that RBC, while not perfect, is the best marker 
available outside of a research setting.  Sites such as Life Extension Foundation, 
Private MD and your doc of course can do RBC.  

Summary (read this part) 
 
In summary, since most people are low in magnesium and there is a low to 
almost zero downside, it may be worth adding some to your diet for better muscle 
function, better sleep, recovery, metabolic function and possibly better brain 
function.  Pay attention to the form that you use to ensure you are getting the 
best absorption.  
 
My personal fav for magnesium is MagTech from Natural Stacks as it has all the 
better forms in it.   There is the capsule form and they also have a powder that is 
great for travel or if you want a nice relaxing drink before bed.  

 
> > MagTech magnesium < < 

Use the code DRMIKET10 to save 10% a one time purchase 
 

https://www.naturalstacks.com/products/magtech?rfsn=240579.90959&utm_source=refersion&utm_medium=affiliate&utm_campaign=240579.90959
https://naturalstacks.com/products/magtech?rfsn=240579.90959


 
>> Magnesium Stick Packs <<  

Use the code DRMIKET10 to save 10% off a one time purchase 
 

 
If you want to take an Epsom bath, be my guest although the jury is still out if you 
are getting an increased level of magnesium.  Maybe time will show that Body-
Spray Bob was indeed correct.  In the meantime, pick up some magnesium 
above to treat your body.  
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Yes, it is an affiliate link above so I do make a few clams.  As you can see if you 
read this far down, I‟ve done my homework for you! 
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