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Reflections from last week



Reflections

Diet Diary
• Any surprises

• Any insights

6 Pillars
• Where to you need work?



How to think about diabetes



Type II Diabetes & 
Insulin Resistance



Is a disorder that disrupts the way 
your body uses sugar (glucose)



Is a disease of insulin resistance 
eventually leading to decreased 
insulin secretion



Is a disorder of energy overload
A story of how the body tries and 
ultimately fails to accommodate.
Each person’s threshold for 
decompensation is different



What happens when we eat



FatFat



ProteinProtein



Carbohydrates



Digestion

3 Macronutrients break down
1. Fats à Fatty acids

2. Proteins à Amino acids

3. Carbohydrates à Glucose



Fat



Protein
•Composed of amino acids – building blocks for 
protein
•9 essential amino acids – have to eat them:

• Histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, 
tryptophan, and valine

•Used to build muscle and make other proteins
•Generally not used for energy



Carbohydrates

3 types:

1. Sugars
2. Starches
3. Fibre



Carbohydrates

3 types:

1. Sugars
2. Starches
3. Fibre

Simple
Complex

Insulin

Insulin

gradual absorption
provide energy for longer periods
fibre essential for good gut health



Insulin acts on the body’s cells (especially liver, fat and 
muscle) to:

• Absorb glucose, fatty acids and amino acids

• Stop breaking down glucose, fatty acids and 
amino acids;

• Start building glycogen (glucose); fat from 
fatty acids and proteins from amino acids

Insulin
When you eat sugar or carbohydrates, the presence of glucose in 
the small intestine stimulates the pancreas to release insulin. 

Insulin is a storage hormone









1 molecule of 
Glucose

1 molecule of 
Fructose

Sugar = Sucrose



3 x



Beta cells in the pancreas release insulin in response to glucose levels



Muscle

Normally takes absorbs 

80-90% of glucose and stores 
it as glycogen for future activity

“Glucose Sink”



Liver

Also stores glucose as glycogen

When we fast, the liver produces glucose from glycogen for the 
brain and body  @ 2 tsp per hour



Fat
Any remaining glucose gets turned into fat



And when we are not eating?



Glucose Insulin
Glucagon

when we are fasting

Gluconeogenesis

Glycogen Breakdown
Blood Glucose
< 5.5 mmol/L



So what happens in Diabetes?



Insulin Resistance

…it takes more and more insulin in order to store 
the same amount of glucose



Insulin Resistance
Stress
Poor sleep
Nutrition

over time for a variety of reasons

Age
Genetics
Weight gain
Sedentary behavior







3 x



Beta cells in the pancreas release insulin in response to glucose levels



Muscle

Normally takes absorbs 

80-90% of glucose and stores 
it as glycogen for future activity “Glucose Sink”

Requires more insulin to store 
the same amount of glucose



Muscle

Normally takes absorbs 

80-90% of glucose and stores 
it as glycogen for future activity “Glucose Sink”

Eventually the muscle no longer 
absorbs as much glucose as 
normal…



Liver

Can take store some glucose as glycogen

But this capacity is limited….



Fat
So more and more of the glucose is turned into fat



Fat
So more and more of the glucose is turned into fat

BUT with rising insulin levels – the ability to burn this fat is 
inhibited and you get ONE WAY STORAGE leading to obesity



Fat
So more and more of the glucose is turned into fat

Over time enlarged fat cells lose their ability to store more fat 
and  fat spills over to muscle, liver and pancreas 
increasing visceral fat - aggravating insulin resistance in 
those tissues.



Two Ways To Store Fat

1. Increase the number of fat cells
2. Increase the size of the fat cells



Personal Fat Threshold

The difference between
being overweight and
being sick



Liver

All this unabsorbed glucose 
and fat that spills over the 
muscle is ultimately dealt 
with by the liver  



Liver

…and the liver makes more 
triglycerides (fat) that it 
either:
• exports resulting in 

increased visceral fat



Liver

…and the liver makes more 
triglycerides (fat) that it 
either:
• exports resulting in 

increased visceral fat or

• stores resulting in fatty 
liver



Liver

…and the liver makes more 
triglycerides (fat) that it 
either:
• exports resulting in 

increased visceral fat or

• stores resulting in fatty 
liver or

• both



1 molecule of 
Glucose

1 molecule of 
Fructose

Sugar = Sucrose



1 molecule of 
Glucose

1 molecule of 
Fructose

Sugar = Sucrose



Liver

…the fructose goes straight 
to the liver and gets turned 
into triglycerides

..making things worse



…same story with alcohol



Pancreas
Normally the pancreatic beta cells release insulin in 
response to glucose levels



Pancreas
Normally the pancreatic beta cells releases insulin in 
response to glucose levels

With insulin resistance the pancreas absorbs fat spilled over 
from the liver and from dysfunctional insulin resistant fat 
cells



Pancreas
Normally the pancreatic beta cells releases insulin in 
response to glucose levels

Beta cells become dysfunctional and release less insulin



Pancreas
Normally the pancreatic beta cells releases insulin in 
response to glucose levels

Over time, fewer insulin cells have to produce higher and 
higher insulin levels until they can no longer maintain blood 
sugar control = Diabetes



4 Blows



Energy Overload
Too many calories over time



Muscle 
Glucose
Uptake

Fat Spillover

Too Many 
Calories

Liver Fat Response 
to Insulin

Blood  
GlucoseBasal 

Insulin

VLDL TG 
Export

Pancreas 
Fat

Insulin 
Secretion 
Response



Get rid of liver fat

Decrease basal insulin requirements

How to Stop This Cycle?

Normalize fasting blood sugars



How to Stop This Cycle?
Get rid of pancreas fat

Improve insulin response to meals

Normalize post meal blood sugars



How Much Fat?



Glucose
5.5 mmol/L normal

10 – 15 years

Pre-Diabetes

Diabetes

Time

Insulin

Insulin Levels Plateau 2-3 x normal

50% reduction in pancreatic beta cells

At the time of diagnosis 

80% reduction in pancreatic beta cells

Phase I 
Insulin Resistance

Phase II 
Decreased Insulin Secretion



Insulin Resistance 
results in

Hyperinsulinemia
(too much insulin)



Hyperinsulinemia
Hyperinsulinemia

Abnormal Blood 
Sugars

Increased
Waist Circumference

Low HDL
Cholesterol

High
Triglycerides

High
Blood Pressure

3 of 5 required for diagnosis



Hyperinsulinemia
Hyperinsulinemia

Conditions Associated with 
Too Much Insulin



Phase I 
Insulin Resistance

Phase II 
Decreased Insulin Secretion

4 Blows





Cortisol – the stress hormone



Cortisol – the stress hormone

Cortisol counteracts insulin – high levels of cortisol results 
in insulin resistance

• Increased accumulation of fat – especially visceral fat
• Increased glucose production by the liver
• Increased peripheral fat breakdown – increased visceral fat
• Increased muscle breakdown



Cortisol – the stress hormone

Anything that chronically raises cortisol will worsen 
insulin resistance



Stress

Cortisol

Appetite
Blow #5



Blow #6
Sleep

Cortisol

Appetite



Type II Diabetes 
Reversal Strategy

4 + 2



Pancreas
Decrease the amount of insulin required by 
decreasing carbohydrates

1



Muscle

Increase Exercise & Activity 
to restore muscle’s role as the 
glucose sink

2



Liver
Be kind to the liver
• Less alcohol 
• Less fructose
• Less glucose spillover from muscle; 
• Less fat spillover from fat cells, 3



Fat

Restore fat burning

In combination with
• Reduced insulin levels
• Increased activity
• Less alcohol and fructose
Reduced intake, intermittent fasting and time restricted 
eating

4



Get rid of liver fat

Decrease basal insulin requirements

How to Stop This Cycle?

Normalize fasting blood sugars



How to Stop This Cycle?
Get rid of pancreas fat

Improve insulin response to meals

Normalize post meal blood sugars



4 + 2 - Strategy
Whole Food Low Carbohydrate

decrease insulin levels
restore fat burning – metabolic flexibility

Increase Activity
Resistance & HIIT: use the muscles to take up glucose
Aerobic – fat burning

Be kind to your liver
Decrease/eliminate alcohol and fructose
Stop adding to liver fat

Restore Fat Burning
1,2 and 3 plus
Reduced intake, Intermittent Fasting and Time Restricted Eating

4



Improve sleep
8 hour sleep window
sleep ritual

Learn to de-stress
meditation
yoga
mindfulness
hobbies
flow

+2
4 + 2 - Strategy

decrease cortisol/decrease appetite



Type II Diabetes 
Reversal Strategy

4 + 2



Decreased 
Activity

Too Many 
Calories

Refined Carbs

Alcohol & 
Fructose

Sleep

Stress

Appetite

Cortisol

Muscle 
Glucose 
Uptake

Insulin

Increase Liver 
Glucose 

Production

Pancreas Fat Insulin 
Secretion

Fat Storage Fat Burning Fat Spillover

Liver Fat

Abnormal 
Fasting Blood 

Sugar

Type II Diabetes

1

4

3

2

4

Amplifies Insulin Resistance
1

2
2+ Model of Type II Diabetes



Discussion



Homework



Session 1 Homework:

1.Readiness for Change
2.Rooting out refined carbohydrates
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Readiness



Replace Processed Foods


