
Heart Disease and 
Metabolic Syndrome



There is no way to fully dissect this topic 

Both heart disease and metabolic syndrome 
are complex scenarios, especially when type 2 
diabetes develops

Someone can have heart disease without type 
2 diabetes

But often type 2 diabetics will have heart 
disease as a comorbidity

If both conditions are being influenced by the 
same inflammatory pathway, then this may 
make some sense



Heart disease is still a leading cause of 
disability and death

It often gets overlooked by most 
people until they have a problem

And, for the most part, it’s 
preventable

And by understanding the 
inflammation component, we can 
help clients with better diet and 
lifestyle suggestions



High levels of C-reactive protein (CRP) 
have been linked to heart disease

Inflamed artery walls (which are 
relatively thin) are vulnerable to 
bursting, especially if there is plaque 
buildup

Once the artery wall is disrupted, a 
number of actions occur that can 
result in the formation of a blood clot

This can lead to a heart attack or 
stroke



CRP is not a cause of heart disease

There can be genetic variants that 
cause some people to make more CRP

But people with the most active CRP 
genes do not have any higher risk for 
heart disease than those with lower 
levels

CRP is actually a marker for a number 
of conditions and needs to be seen as 
part of the inflammation story



CRP (C-Reactive Protein)
Released by the liver in reaction to inflammation

MDs might order a CRP test for the following issues:

Severe bacterial infections, such as sepsis or bone infections

Fungal infection

Inflammatory bowel disease (IBD)

Some forms of arthritis

Autoimmune diseases, such as rheumatoid arthritis or lupus (systemic lupus 
erythematosus)

Pelvic inflammatory disease (PID)



There are two forms (isoforms) of CRP –
pentameric (pCRP) and monomeric (mCRP)

pCRP is anti-inflammatory

mCRP is pro-inflammatory for macrophage and 
T-cell polarization

pCRP in the absence of a phosphocholine 
ligand had no inflammatory consequences

But with it, pCRP initiated a M2 macrophage 
and Th2 response



Phosphocholine is also the head group on the 
lipid phosphatidylcholine which can become 
oxidized

Oxidized phosphatidylcholine without pCRP 
promoted a uniform M1 macrophage and Th1 
pro-inflammatory response

Liposomes are molecules that carry substances 
into tissue

Oxidized liposomes bound to pCRP promote 
monocytes to M2 macrophages but also 
promote a Th1 polarization



Very messy and confusing

And it makes the CRP story anything but simple

There is some evidence that IL-17 increases CRP

Th17 promotes IL-17

Rheumatic heart disease, heart failure, 
myocarditis (inflammation of the heart muscle) 
and all other related heart issues have a Th17 
polarization factor

Low Tregs have been linked to heart failure



Th17 is also associated with stroke –
including cognitive issues, fatigue, 
reoccurrence and death

A human observational study looked at 
blood samples

It found that Th2 levels remained the 
same before and after the stroke

But Th1 levels had increased, implying 
a Th1 polarization



The role of Tregs:

Reduced and impaired function of 
Tregs has been implicated in a 
number of heart disease related 
issues including HBP

Studies show that either exogenous 
Tregs or increased production of the 
body’s Tregs can help stem the 
progression of the disease

And this will also lower Th17 and 
calm a Th1 polarization



Brain-derived neurotrophic factor (BDNF) exerts 
protective roles against dyslipidemia, 
atherosclerosis and inflammation in 
cardiovascular diseases

It helps prevent CD4+ T cell differentiation into T 
helper (Th)1 and Th17 cells

In general, it helps balance Th1 and Th2, and 
balance of Th1 and Tregs

Intermittent fasting, good gut health, breathing  
fresh air, limiting stress and inflammation, having 
good vagus nerve function help BDNF 



Dark chocolate, blueberries and extra-virgin olive 
oil can increase BDNF 

Butyrate, a short-chain fatty acid found in butter 
and made by beneficial bacteria in the colon, also 
increases BDNF

Plus these nutrients: magnesium, zinc, B3, 
curcumin, resveratrol, L-theanine (found in green 
tea), medium-chain triglycerides (coconut oil and 
MCT oil), omega-3

Many of these are key nutrients for balancing T 
cells, too



In general:

Many of the key nutrients for 
balancing T-cell polarization have also 
been studied and found to be 
beneficial elements of heart disease 
(HBP, high cholesterol, free radical 
damage)

And are considered valuable for 
preventing heart disease

Balancing T-cell polarization is a good 
strategy for many purposes



Metabolic Syndrome
A combination of conditions:

High blood pressure

High blood sugar

Excess body fat around the waist

Abnormal cholesterol or triglyceride 
levels

Linked to increasing the risk of heart 
disease, stroke and diabetes



The role of obesity and blood sugar are the two 
major concerns from a dietary perspective

High blood sugar often causes glucose to be 
turned to fat

Obesity has been linked to developing insulin 
resistance

Obesity around the middle in particular

Which has also been linked to stress and high 
cortisol



Type 2 Diabetes
It’s a condition that evolves over time

Due to insulin resistance

Much of the research on the inflammatory 
relationship to diabetes connects it to 
obesity

While the majority of type 2 diabetics have 
weight issues, many are not overweight at 
all

This is where looking at the inflammation 
pathways can help to understand the 
conditions



Metabolic syndrome has been 
connected to the development of 
both heart disease and type 2 
diabetes

So how does type 2 diabetes fit into 
the picture we just described for 
heart disease?

It starts with insulin resistance and 
the relationship to inflammation

And this starts with a diet and a 
lifestyle that promote insulin 
resistance and inflammation



Inflammation
Linked to:

Insomnia 

Poor detoxification

GI issues, and

Excessive exercise

Other factors we have discussed can push the 
inflammatory process 

These are some of the same factors that have been 
linked to insulin resistance



Insulin resistance stems from the secretion of 
too much insulin

This causes the receptors on cells to be less 
sensitive to insulin so it cannot do its job

Chronic inflammation is linked to diminished 
receptor sensitivity

This implies the inflammation may come first

When there are less receptors, the pancreas 
will respond by pumping out more insulin

Higher insulin decreases vagus nerve function



Lower vagal tone

– Lower gut motility, more SIBO 
(which is inflammatory)

– Higher reflux – more SIBO amongst 
other digestive issues

– Lower Kupffer cell inhibition of IL-6 
(could mean more of a tendency 
toward autoimmunity)

More inflammation



Insulin resistance also means more 
abdominal fat and adipose tissue

Adipose tissue generates more TNF-
alpha and NF-kappa B and more 
inflammation

Fat tissues are basically lobbying for 
more inflammation

Substantial anti-inflammatories are 
needed to deal with this type of fat 
issue



More SIBO means more damage of 
the intestinal epithelial layer and 
increases Th2 and lowers Th1 - more 
viral loads (also inflammation)

Increased viral loads can also push 
toward autoimmunity

Beta cells damaged in the pancreas 
can also make a type 2 person a type 
1 (might be as high as 20% of type 2s)



We’ve talk about a lot of pathways 
for chronic inflammation 

But there’s another one that’s 
involved, too

And it involves poor glucose 
management and pancreatic function

Basically, what can happen with 
diabetes and prediabetes in some 
cases



Glycolysis: The first step in the breakdown 
of glucose for energy in cellular 
metabolism 

Glycolysis consists of an energy-requiring 
phase followed by an energy-releasing 
phase

It does not require oxygen and can be a 
default activity for producing energy when 
oxygen is low

Oxygen is needed for burning fat for 
energy

And when oxygen is low, then glycolysis 
can be used



Low oxygen leads to poor glucose control 
and insulin resistance – it also increases 
inflammasomes, and they need to be 
dampened

Glycolysis can also be involved with Th2,  
Th17 and Tregs

Also, glutathione and other beneficial 
chemicals can be activated

The problem is that because it’s happening 
with glycolysis, it happened because 
inflammation is present



Type 2 diabetes has been linked to 
both Th2 and Th1 polarization

Even though Th17 is more 
associated with autoimmunity 
tissue destruction – it can produce 
IL-17 which, like heart disease, is 
linked to type 2 diabetes and  
increased insulin resistance



Diabetes has to be separated into two categories:

1. The development of insulin resistance

2. The progression of the condition and development of 
the comorbidities

This is why the T-cell polarization is unclear

The comorbidities tend to be Th1/Th17

But a Th2 polarization can also be involved in developing 
insulin resistance

Tregs can help improve or prevent insulin resistance



At early stages, type 2 diabetes can be 
prevented

But similar to other issues related to 
chronic inflammation, tissue can be 
damaged 

Depending on how much and which 
tissue is damaged can determine how 
much repair can happen

For most, the goal is to stabilize the 
blood sugar and lower HbA1c



HbA1c is a measurement of blood glycation –
how much glucose binds to red blood cells

The higher the HbA1c value in a blood test, 
the greater risk of a type 2 diabetic 
developing the comorbidities of the 
conditions

It’s considered a more important value for 
assessing a diabetic than fasting blood 
glucose

Comorbidities include heart, kidney and liver 
disease, neuropathy, vision issues, gangrene



All of these conditions have an 
inflammatory component

Balancing Th1 and Th2 along with balancing 
Th17 with Tregs is going to lower their risk 
for the comorbidities and slow, if not stop, 
the progression

Can insulin receptors be less resistant?

Yes

But it requires a serious protocol where 
diabetic do the following:



Eat a whole-food diet

Get proper sleep and do moderate exercise

Lower stress and support adrenals (nutrients 
plus adaptogens)

Support the liver

Do a proper gut health protocol – blood 
sugar can be regulated by bacteria, plus 
dysbiosis is connected to liver, adrenal, 
thyroid and inflammation issues



Take supplements to support the 
pancreas and improve insulin 
resistance 

Vitamins C, E, and all the B vitamins, 
including inositol, plus minerals 
magnesium, chromium and taurine

Fenugreek, berberine, turmeric, ginger, 
garlic, gymnema, alpha lipoic acid and 
cinnamon can all be helpful

Best to find a formula to make it easy 
to add to a protocol



Support the vagus nerve

Balance T-cell polarization

Go for balancing first – then decide if 
work on a specific polarization is 
necessary

It’s interesting that diabetes and heart 
disease both may have Th17 polarization 
issues (one of the other polarizations will 
be part of the story)

Many diabetics develop autoimmune 
conditions which also have the Th17 issue



Both heart disease and diabetes will take 
time to see improvements, assuming the 
client is compliant

Even if they have to stay on medication, 
the goal is to support them as you would 
under any circumstances

And keep their numbers as normal as 
possible

i.e.: A diabetic on meds should have blood 
sugar in the normal range – not still be 
high



Research the meds and look at the side 
effects – determine what body parts need 
help

i.e. If a med causes constipation, then it 
definitely messes with gut health

Fortunately, much of what needs support will 
be covered by the foods with key nutrients we 
are recommending in the program

Help them with their lifestyle issues and add 
key supplements as needed

The goal is to stop the progression and help 
them feel better
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