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Note on organization of this booklet: 
 
There are bolded statements in the booklet to help you along your path:  
 

Choose your own path: indicates that there is a choice-point that we 
see for you. Feel free to use this booklet in other ways as well. There 
are people who want understand everything first and there are others 

who want to try it and then go back to understand more. Both work! Sometimes 
you might be working with someone and want to use the handout in different 
way. Great! The path that we are all moving towards is to have more energy 
and mental clarity so that we can make better decisions, be more productive 
and have better health. If you can use any of this booklet or the series of 
booklets to do that, all the better. This is YOUR path.  
 

Videos: indicates that there is an online video available. There will be a 
description of what the video covers and a link.  
 
 
Action: indicates that there is a worksheet that lets you personalize the 
material. 

 
 

Reflection: We are so filled with people and devices pulling for our 
attention that sometimes we forget to stop and reflect on what we’ve 
learned and how it applies to us. These questions will help you reflect 

on what has been covered. Thinking about and answering these questions 
helps the information wire into your brain more deeply so that the actions do 
not have to be repeated as many times. We will generally leave space nearby 
to write your own notes about the refection.  

 
Summary: a wrap-up is provided at the end of each chapter.  
 

 
Story: indicates a short story about a specific point.  
 
 

Science: indicates a section that goes deeper into the science behind a 
concept.  
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Food-based fuel for the body and the brain  
Understanding the physiological impacts of your dietary choices  

 
This chapter is about the way your body reacts to the different fuels, or foods, 
you consume throughout the day. Instead of addressing food in terms of 
calories or fat content, we are going to examine dietary choices from the 
perspective of brain optimization. The goal is to give you an understanding of 
how your food-based fuel choices can help your body and brain remain 
energetic and clear. Conversely, when we don't provide our bodies with the 
foods they need to fuel our brains, energy, clarity and calm can go down the 
drain; chaotic days can become horrible days and cause fatigue, anxiety, 
irritability, and weight gain, to name but a few unsavory phenomena. 
 
Fortunately, through increased understanding, the previous scenario is 
avoidable. When we truly understand our bodies and their physiological 
processes, we can better observe, assess and treat what we experience. 
Then, we can make better choices and navigate our chaotic lives with new 
grace. To that end, we’ll start by exploring a potentially familiar storyline:  

 
Martha is the mother of two children. Before work, she prepares 
breakfast for her kids, feeds the dog and readies everyone to leave the 
house. She makes a cup of coffee to drink in the car. On a good day, 
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she finishes the cereal that the kids did not eat for breakfast. Usually, 
she just grabs a piece of toast. For lunch, she typically eats either a 
Caesar salad with low-fat salad dressing or spaghetti with red sauce. 
She really strives to choose salad because she’s trying to lose weight. 
In fact, she is about 40 pounds overweight and her doctor says that her 
“bad” cholesterol level is too high. Her efforts to lose weight are 
challenged by the office secretary who keeps a bottomless bowl of 
candy at her desk and encourages people to help themselves. That 
said, the workplace also aids Martha’s weight loss endeavors; Martha 
and her colleague walk together for 30 minutes during their lunch 
break. 

 
Martha wants to be hired for a different position within her company. 
However, in the role that she desires, she would have to engage in 
more public speaking and assume greater leadership. Although she’s 
very effective with people one-on-one, her duties in the new position 
would expand well beyond that and she’s not sure she can control her 
resulting anxiety.  

 
When Martha picks her kids up at 4:00 pm, she’s exhausted and more 
irritable with them than she would like to be. After arriving home and 
settling the children into an activity, she pours herself a glass of wine 
before eating dinner. For dinner, she and her family usually eat 
chicken, a green vegetable, and some potato preparation (e.g. mashed 
or baked potatoes and/or French fries).The potato dishes are her fussy 
children’s main sources of vegetables. 
 
Often, Martha drinks another glass of wine with her husband during 
dinner. Then, at around 8:00 pm, the kids go to bed which allows 
Martha enough time to clean the house, answer e-mails, talk with her 
husband, and watch some television. She typically goes to bed by 
about 11:00 pm. Increasingly, though, she’s been waking up at 3:00 am 
thinking about all the tasks that she must complete. At around 5:00 am, 
she falls back asleep only to be awakened by her alarm at 6:00 am. 
She’s fairly sure that this sleep-wake cycle is why she’s exhausted by 
the afternoon.  

 
Martha seems to be doing many things right: She usually eats breakfast and 
vegetables, and she exercises. Despite her efforts, though, she is exhausted. 
Her anxiety holds her back from advancement within her company, she's 
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hungry throughout the day and can't stop herself from eating candy at work, 
she's irritable with her kids, she’s not sleeping through the night, she’s gaining 
weight and her cholesterol is increasing. 
 
To understand what’s happening with Martha, we must understand the 
physiology of her body’s and brain’s predicaments. Now, before you stop 
reading because you didn’t do well in biology, ask yourself this: Does it help 
you to understand the why of things? If so, stay curious. Soon, you will begin to 
understand your body and take control of your health!  
 

Tired, anxious, irritable, and hungry? 

You might need to change your fuel supply!  

There are three dietary fuels: 1. The Quick, 2. The Stable and 3. The 
Savings Account. Let’s begin by taking a closer look at the different types of 
fuel with which we supply our body:  

 
1. The Quick: When we eat carbohydrates, they are 
broken down in our digestive systems into individual 
units of glucose, a.k.a. blood sugar, the preferred fuel of 
the brain. Additionally, consuming carbohydrates 
triggers the release of insulin, the essential hormone 
that results in cellular uptake and storage of glucose. 

 
Once glucose enters the bloodstream, it is quickly transported to various cells 
such as those in the brain and muscles. Excess glucose - meaning that which 
cannot be immediately used as fuel for the body - is converted for long-term 
storage in the forms of triglycerides and fat.  

 
2. The Stable: Protein is composed of amino acids, the 
building blocks of our bodies. Amino acids comprise 
muscle, DNA, enzymes, ligaments, and tendons, and 
neurotransmitters such as dopamine and serotonin.  
 
Furthermore, when we deplete glucose for use as fuel, 

the liver converts amino acids into glucose in a process called 
gluconeogenesis. Conversely, when we eat too much protein (“too much” 
varies per individual), our bodies break it down into amino acids which are then 
converted into and stored as fat.  
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3. The Savings Account: Fat can be both a. acquired 
directly from the diet and b. synthesized by the liver 
from the overconsumption of carbohydrates and 
protein. Fat can take many forms such as essential fatty 
acids (e.g. omega-3 fatty acids), triglycerides (a.k.a. 
TGs), and cholesterol. Furthermore, fats comprise the 
membranes of every cell in our bodies and make up the 
myelin sheaths which cover and protect our brain cells.  

 
Additionally, muscles prefer to burn fat when we’re engaging in sustained 
physical activity and our metabolic rates are high and also while we’re asleep – 
and therefore fasting - and our metabolic rates are low. During periods of 
prolonged starvation, the body readily breaks down muscle into amino acids 
for conversion into glucose as a fuel source (again: gluconeogenesis). On the 
other hand, the body more extensively conserves fat. It is important to note 
that the body cannot convert fat into glucose; instead, fat is converted into 
ketone bodies which become a secondary fuel source for the brain.  
 
When starvation was a regular event in the human lifetime, the human body 
evolved to utilize these alternate fuel sources. In modern society, we typically 
don't suffer from inadequate caloric intake. However, because our bodies still 
plan for starvation, they store triglycerides (and other fat forms) in adipose 
tissue (a.k.a. fat) which leads to our modern epidemic of overweight and 
obesity.  
 
Planning for the future  

 
Insulin, the hormone that promotes cellular uptake and storage of glucose 
from the bloodstream, should win an award for being the most important 
hormone in the 21st century. After all, insulin is a major player in the 
development - and prevention - of obesity, type 2 diabetes, dementia, bipolar 
disorder, anxiety, depression, attention deficit hyperactivity disorder (ADHD), 
polycystic ovary syndrome (PCOS), and infertility. 
 
The release of insulin from the pancreas is triggered anytime food is 
consumed. The amount of insulin released is dependent on a number of 
factors including food’s taste bud-perceived sweetness and the speed with 
which carbohydrates break down into glucose and enter the bloodstream.  
 
Additionally, the quantity of fiber in the carbohydrates consumed impacts the 
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amount of insulin released. That is to say, fiber slows the absorption of 
carbohydrates’ individual glucose units into the bloodstream. Due, in part, to 
this fiber phenomenon, the quantity of calories contained in foods is not the 
determinant of how much insulin is released. For example, a soda with 200 
calories contains no fiber, no protein, and no fat but has an extremely sweet 
taste which spurs a greater insulin release than does the 200-calorie pairing of 
an apple with walnuts.  
 

When glucose floats through our bloodstreams at 98.6
o 
(the average healthy 

human body temperature), it caramelizes and begins to stick to everything. 
Imagine somebody coming into your house and smearing caramel onto the 
walls - that's just ugly! So, insulin attempts to facilitate the uptake of glucose 
from our bloodstreams and into our cells where it is converted into vital fuel 
and storage molecules.  
 
What's happening in the body after breakfast or after eating primarily 

carbohydrates? Carbohydrates, insulin, and the adrenaline response in 

Martha and beyond  

 
Approach this physiological part of Martha’s story as if you were an 
investigative reporter gathering information. In Martha’s story, we see a 
pattern that is common for many people: a breakfast dominated by 
carbohydrates, and dietary fuel that quickly redirects the body toward hunger 
and less-than-charming emotional responses.  
 
Part 1: The glucose-and-insulin roller coaster  
 
After we eat high-carbohydrate breakfasts (e.g., Martha’s toast), our blood 
glucose and insulin levels surge. Insulin indicates to cells throughout the body 
that they should open their doors/receptors to blood glucose which then 
rushes in.  
 
Here, it is important to understand that blood glucose levels are constantly in 
flux; blood glucose and insulin levels rapidly cycle through spikes and drops. 
More specifically, it takes about 1.5 to 2 hours for insulin to clear most of the 
diet-derived glucose from the bloodstream following consumption of a 
carbohydrate-heavy breakfast (or any other meal or snack).  
 
Part 2: Crashing  
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About 1.5 to 2 hours after a breakfast 
which is mostly comprised by 
carbohydrate (e.g. cereal, muffin, 
bagel, and/or toast), insulin has 
facilitated the cellular uptake of blood 
glucose which then drops.  
 
The brain begins to detect that its 
primary fuel source is getting low, 
lamenting, “I need fuel to think. With all 
the demands of modern society, I have 

lots of work: loads and loads of e-mail, text-messaging and telephone-calling. I 
wonder when we will get some more sugar. Oh, yeah, we won’t. We just made 
a diet pledge so we are not going to the candy bowl, but some sugar would 
really help me think more clearly about the 200 e-mails I need to respond to in 
the next hour. So, we better get the body to make more fuel … NOW!”  
 
Finally, blood glucose levels drop so low that the brain hits the panic button 
and releases hormones that cause more glucose to be released into the 
bloodstream. One of these hormones is adrenaline/epinephrine. The 
adrenaline/epinephrine release sets off a cascade of events that make us 
operate from a very reactive place, typically resulting in our great discomfort. 
Remember Martha? Under these auspices, she is experiencing emotional 
upset: irritably, overreacting to her kids, and anxiously limiting her career 
options.  
 
Part 3: Adrenaline/epinephrine without the fun 
 
When our brains recognize that they’re running out of fuel, they send urgent 
signals to the body requesting more glucose. Upon this request, three 
hormones are released:  
 

1. glucagon (insulin’s antithesis which triggers the release of glucose into 
the bloodstream),  
 
2. norepinephrine, and  
 
3. adrenaline/epinephrine.  
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Biologists often refer to norepinephrine and adrenaline/epinephrine 
collectively as catecholamines. 
 
When adrenaline/epinephrine is released, a glucose storage form called 
glycogen is broken down into individual units of glucose so that a secondary 
supply of glucose becomes available. But glycogen, too, gets expended. If still 
more fuel is needed, the liver must create glucose from scratch so that the 
brain can obtain fuel and keep thinking. 
 
Despite these convenient and even life-saving mechanisms spurred by the 
release of adrenaline/epinephrine, it is important to note that the hormone also 
has many negative side effects that impact our daily lives, both physically and 
emotionally.  
 

Linda explains the physical side effects of adrenaline/epinephrine to 

Sally 

 
After adrenaline/epinephrine release signals for the 
liver to break down proteins into amino acids and 
convert them into glucose, there is an additional 
cascade of events. This cascade might be easier to 
understand through the following conversation 
between Linda and Sally: 
  

Linda: Where does the protein that is ultimately converted into glucose come 
from? 

Sally: The protein comes most immediately from the bloodstream and is 
derived either from the meal we ate last (if it was eaten fewer than four 
hours ago) or from other proteins in the blood stream. Proteins can also 
be obtained from the breakdown of our muscle mass, but this isn’t the 
primary source.  

Linda: When the liver ultimately converts protein into glucose, does all the 
glucose go to my brain? 

Sally: Some of the glucose will go to your brain. Some of it is transported 
into your muscle cells. Leftovers are stored in fat tissue, which is always 
available to receive deposits. 
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Linda: Do our muscles, brains and fat tissues receive the glucose that comes 
from dietary carbohydrates? 

Sally: Yes - some glucose will go to the brain so that you can think. 
Muscle cells will also use some of the glucose. The rest will be stored 
through conversion into fat.  

Linda: What turns glucose into fat? 

Sally: In the presence of insulin, the liver is stimulated to convert excess 
glucose into triglycerides, which are the storage form of fat. Muscles 
convert excess glucose into the glucose storage form called glycogen, 
but only in limited supply. 

Linda: I often go many hours without eating protein - how am I fueling my 
brain? 

Sally: You are fueling it from your muscle mass.  

Linda: But I only lose a little protein from my muscle mass to make glucose, 
right? 

Sally: Yes - it only takes a little. But when we tap into our muscle 
reserves for conversion into glucose day after day, year after year, we 
can significantly decrease our muscle mass. 

Linda: What does my muscle mass do for me? 

Sally: Muscle mass does a lot for us, which is why it's important that we 
maintain it.  

• Muscle mass helps us move our bodies. If we lose too much muscle 
mass, it becomes increasingly difficult for us to move without falling 
down. Dwindling muscle mass (a.k.a. sarcopenia) is one of the 
reasons why older adults fall and break hips. 

• Muscle mass sets our metabolic rates, which determine the number 
of calories we can eat daily without gaining weight. When we lose 
weight too quickly, we lose substantial muscle mass which slows our 
metabolic rates thereby enabling us to more easily regain weight. 

• People who have more muscle mass have lower chances of 
developing type 2 diabetes. Additionally, the more muscle mass we 
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have, the more our muscle cells want and need to be repleted with 
glucose, thus the more insulin-sensitive they become in order to take 
up more glucose. 

• Muscle mass is also involved in creating brain-derived neurotrophic 
factor (BDNF) which acts as fertilizer for the brain. The more we move 
our bodies, the more BDNF we create, which helps us to learn with 
less repetition; essentially, BDNF helps us learn more quickly and 
easily. 

Linda: So, by maintaining my muscle mass, I can more easily walk up and 
down stairs, establish a faster metabolic rate (which can decrease my chances 
of gaining fat mass), lower my risk for type 2 diabetes, and increase my 
intelligence? 

Sally: Yes!  

Linda: And by eating primarily carbohydrates, my muscle mass could 
decrease which means that I could a. gain weight more easily, even by 
consuming fewer calories than usual, and b. increase my triglyceride storage, 
“bad” cholesterol levels and likelihood for type 2 diabetes?! 

Sally: Yes!  

Linda: That sucks, but it explains a lot. Hey - one last question: After eating a 
bagel for breakfast, how long do I have before my lizard brain (or limbic 
system), which is the most primitive and survival instinct-centric part of my 
brain, takes over? 

Sally: You typically have about 1.5 to 2 hours post-bagel before your 
lizard brain kicks in (although engaging in aerobic exercise for about an 
hour daily can increase the amount of time). 

Linda: <Sigh>. That, too, explains a lot … Except for anxiety, depression,  
and mood issues; isn’t this book about food and mood?  

Sally. Yes, it is about food and mood. Let's do a quick review and then 
get to the brain.  
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So let's review:  
 

 
About two hours after eating cereal - 
or another simple/low-fiber 
carbohydrate food - for breakfast (or 
any other meal or snack), our blood 
glucose levels drop and our brains 
start to worry about their fuel supplies.  
 
This, in turn, triggers the release of 
adrenaline/epinephrine, which spurs 
the conversion of amino acids (the 
building blocks of protein) into 
glucose. Some of the resulting 

glucose travels to the brain to extinguish the worry caused by needing fuel, 
and some glucose enters into fat cells which always accept deposits. 
 
Note that the body can endure this cascade if it is but rare. However, if it 
persists day after day, year after year, the body will crash … and burn.  
 
To revisit some of the pitfalls of this cascade, our muscle mass is repeatedly 
broken down into amino acids. Those amino acids are then converted into 
glucose some of which becomes stored in our ever-expanding fat cells. At the 
same time, our muscle mass diminishes and we become less able to eat the 
same number of calories without increasing our weights and sizes. We also 
increase our likelihood for developing type 2 diabetes. 
 
Unfortunately, there are even more undesirable effects than those 
aforementioned. The release of adrenaline/epinephrine immediately impacts 
our cognition, our emotions, our choices, and our general brain function.  
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It’s not brain surgery: structures and functions of the brain, 
simplified  

 
The cerebral cortex, which consists of two large hemispheres situated beside 
each other, is unique to mammals. The cerebral cortex provides us with the 
capacity for self-awareness, problem-solving, memory, learning, and 
organization.  
 
The hippocampus sits just below the cerebral cortex, and serves as Grand 
Central Station for almost all ingoing and outgoing information. Together, the 
hippocampus and the cerebral cortex help us assess and navigate our world, 
thereby fostering intentional, appropriate, and creative decision-making. 
 
The amygdala is the oldest part of our brain and the home base of our 
primitive and so-called lizard brain. It’s also part of the limbic system. 
Furthermore, the amygdala is involved in the following instinctual reactions: 
fight, flight, disappear, and play the old record. Some people instead classify 
these as fight, flight, and freeze. However, considering typical human 
behavior, disappear seems more accurate. For example, we disappear out of 
our conscious thoughts into potato chips, ice cream, and alcohol. And play the 
old record signifies our reliance on habitual behaviors that are not useful given 
present circumstances. 
 
All three previously discussed sections of the brain, 1. the cerebral cortex, 2. 
the hippocampus, and 3. the amygdala are utilized differently depending on 
dietary fuel and circumstance, promoting various outcomes at home, work, 
and beyond. Consider these different outcomes by asking yourself the 
following:  
 

Are you well served when you are conscious, able to learn, and able to 
make appropriate and creative decisions based on both past 
experiences and present information?  
 
Or are you better served by reacting to minutiae in a habitual manner 
driven by anxiety, irritation, and/or numbness?  

 

Sensory input  

Our brains receive sensory input via seeing, hearing, smelling, tasting and 
touching (both internally and externally).  
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When we feel safe, relaxed, and well 
fed, the input derived from the 
preceding sensory means is able to 
travel to higher-functioning parts of our 
brain: the cerebral cortex and the 
hippocampus. These parts of our brains 
enable us to make clear and sound 
decisions, even in the midst of complex 
situations and problems. 
 
Adrenaline/epinephrine is released 

when we feel unsafe, aggravated and under-fed, qualities that engage our 
lizard brains (the limbic system). More specifically, the body releases 
adrenaline/epinephrine during trials such as: 1. crises at work, 2. our children 
running out into busy streets, and 3. our brains running out of fuel (among 
others). 
 
When the brain is exposed to adrenaline/epinephrine, sensory input stops 
traveling primarily to our cerebral cortices and hippocampi and is instead 
routed to our reactionary amygdalae, the primary sites of our lizard brains. 
Once the amygdala becomes the primary recipient of sensory input, it is forced 
to choose from the four infamous reactions: fight, flight, freeze/disappear, 
and/or play the old record. In short, adrenaline/epinephrine activates our lizard 
brains.  
 

The amygdala and the lizard brain 

 
When the lizard brain is at the wheel, we become reactionary; the rational 
brain rides in the backseat and, typically, no amount of backseat-driving 
ensures that it will be heard up front. Under these conditions, people 
experience one (or more) of the following:  
 
FIGHT:  
 

• Irritation  

• Agitation 

• Anger 
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FLIGHT:  
 

• Anxiety 

• Nervousness  

• Scattered thoughts  

• Inattentiveness  
 
FREEZE:  
 

• Mindless consumption of foods such as potato chips and ice cream  

• Inability to focus/concentrate  

• Slow-motion operation  

• Sudden bouts of fatigue 

• Out-of-body experience  
 
PLAYING THE OLD RECORD:  

• Return to/reliance on past behaviors/habits that aren’t presently most 
useful  

• Denying validity of new information, despite present relevance  
 
The following scenario exemplifies what I undergo when I play the old record:  
 

During breakfast, I notice that there is nothing in the refrigerator to eat 
for dinner. I know that I need to go to the grocery store after work. At 
midday, my brain remembers that later, I will need to go to the grocery 
store. I then eat lunch: spaghetti with red sauce and a small salad. By 
3:00pm, my brain is beginning to run out of fuel and is requesting that 
my body make fuel to feed it. Glucagon and adrenaline/epinephrine are 
released. By 5:00 pm, there is enough adrenaline/epinephrine in my 
brain that the lizard brain is behind the wheel. At 5:00 pm, the lizard 
skips the grocery store and drives home because that course is familiar 
and comfortable; the lizard is playing the old record. 

 
When I'm in that situation, I can get myself to drive to the grocery store 
by repeating to myself that I must drive to the grocery store. Once I 
make the turn that differentiates going to the grocery store from going 
home, I'm okay; I am now playing a new record with a hit single about 
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grocery-shopping for dinner. 
 

Of course, when I get to the store, the lizard will most likely inform me to 
purchase food laden with sugar and fat, featured lyrics in a hit single on 
the old record. When I'm in my conscious brain, it is easier to tune out 
the lyrics asking for sugar and fat. But because I've gone five hours 
without eating, no dietary fuel remains and the lizard is the lead singer. 
Loud and persuasive, the lizard convinces me to buy the sugary, fatty 
food.  

The problem: staying fueled with sweets  

Most of us stay keep our brains fueled by consuming sweet foods (e.g., candy, 
soda pop and pastries) throughout the day. Doing so temporarily ejects the 
lizard from the driver’s seat and allows us to think in a non-reactionary fashion. 
This is why Martha can't stop herself from eating a few pieces of candy each 
time she walks by the office secretary’s bottomless bowl of bonbons. 
 
Again, Martha’s choice is to either eat food replete with simple sugars or to 
remain under-fed, thereby becoming more hungry, irritable, anxious, and 
distractible. In the workplace where we are paid to constantly enlist optimal 
brain function (a.k.a. our wizard brain), sugar rules.   

The solution: consciously and proactively choose and improve dietary fuel - 

Different breakfast, different day - Martha redux  

 
Luckily, once we recognize and understand our diet-based problems, we can 
develop solutions.  
 

If Martha chooses to eat a breakfast 
comprised of two eggs, a piece of toast, 
and an apple, she would experience a 
different and more pleasant kind of day. 
The protein in the eggs and the fiber in the 
apple would stabilize her blood glucose levels, preventing them from 
spiking and crashing. Her brain would remain fueled for 3 to 4 hours, 
doubling the amount of time that her previous breakfast afforded.  

 
Further, adrenaline/epinephrine isn't released as quickly after a 
protein-rich meal, so the lizard remains seated in the backseat of the 
car. The cerebral cortex and the hippocampus, the wise and measured 
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parts of our brains, dominate decision-making for 3 to 4hours following 
dietary protein repletion, the cure for what ails Martha and modern 
society.  

 

Buyer (don’t) beware  
Please recall that we are currently answering the why; diet impacts everyone 
so the aim here is to help you understand why. A detailed explanation of how 
to approach diet differently comes later. Rest assured that I’m not going to tell 
you to eliminate treats - I’m just going to explain how to consume them 
consciously and strategically.  
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