
Metabolic Syndrome, 
Obesity and The Role of 

The Gut



If we are all 
biochemically  
unique…

Then why do 
“experts” 
keeping writing 
books that tell 
us to do the 
same things



•There are even more efforts to 
tell us what to eat

•All say their food plan is back by 
research

•All say it has worked for 
hundreds of people

•And they contradict each other



•All diets will help some people some of 
the time

•This is enough to create bestseller or a 
trend

•But there are no research to tell us 
how many are not helped

•No proof 

•We have to accept there is no one diet 
for all people



Along 
Comes…

But More On 
This Later…



Metabolic 
Syndrome, Obesity 
and The Role of 
The Gut

There are a lot of 
interesting pieces of 
information about 
the connections that 
are emerging with 
the gut



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 cause glucose to 
be turn 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



Diabetes
•Studies show that the gut 
bacteria of type 2 diabetics is 
different from healthy individuals

•New study shows that the 
changes in gut bacteria 
composition occur earlier in the 
prediabetes stage

•And when glucose intolerance is 
developing



Indolepropionic Acid
•Metabolite produced by gut bacteria 
that consume fibre and grains

•Finish study of 200 people

•Found that those who had higher 
levels of  indolepropionic acid and 
other metabolites has a decreased risk 
of Diabetes. Less prone to 
inflammation and better insulin 
secretion and sensitivity

•May be use as a biomarker 



Metformin
•Lower glucose in the liver, thereby 
lowering high blood sugar

•Method of action has been unclear

•Side effect: Nausea, vomiting, diarrhea

•New study shows it alters gut bacteria

•Double blind placebo study

•People with type 2 diabetes took 
metformin for four months or placebo



•Gut bacteria was measured

•Metformin group had a significant 
increase in good bacteria

•Placebo group was then given 
metformin with similar results

•Mice given bacteria from metformin 
group also responded with improved 
glucose tolerance



Artificial Sweeteners
•In several studies participants who consumed 
beverages with artificial sweeteners were more 
likely to gain weight

•Also have shown a greater risk for developing 
metabolic syndrome and Diabetes

•Alters gut bacteria that can disrupts glucose 
metabolism

•They change the population of intestinal 
bacteria that directs metabolism and affect the 
conversion of food to energy or stored fuel



Medications and Blood Sugar
•Medications known to increase blood 
sugar levels:

•Birth control pills, progestin, niacin 
supplements, certain decongestants, 
barbiturates, corticosteroids, 
antipsychotics, and diuretics

•Medications known to cause low blood 
sugar:

•Some antibiotics, beta blockers, and of 
course diabetes drugs like metformin 
and insulin



Metabolic Syndrome
•Double-blind controlled trial randomized

• 18 men with metabolic syndrome receive 
fecal transplant of their own stool or stool 
from lean men 

•Those who received stool from lean 
donors developed significantly reduced 
fasting triglycerides 

•Also decreased insulin sensitivity 
compared with those who were 
transplanted their own stool. 



Metabolic Syndrome
Short chain fatty acids butyrate and 
acetate have been shown to protect 
against diet-induced obesity and 
insulin resistance

Dysbiosis is associated with poor 
glucose metabolism and insulin 
intolerance – research focusing on 
specific types of bad bacteria

Akkermansia muciniphila helps 
regulate glucose metabolism



Obesity

•Goes together with metabolic 
syndrome 

•Two different conditions

•Obesity - accumulation of excess 
body fat 

•Metabolic Syndrome - disorder 
of energy storage and utilization 
of energy



•Short chain fatty acids butyrate and acetate 
have been shown to protect against diet-
induced obesity and insulin resistance

•AMPK (adenosine monophosphate-
activated protein kinase)

• Acts to regulate energy homeostasis by 
stimulating fat burning, ketogenesis, 
glucose uptake, and insulin secretion 

•Also inhibits cholesterol and triglyceride 
synthesis 



AMPK
Gut bacteria can regulated AMPK 
activity  

Positively as seen in lean mice

Negatively in obese mice or 
germ-free mice

This is occurring when mice fed 
western-style diet 



Study
Three probiotic strains, Lactobacillus paracasei, Lactobacillius
rhamnosus, and Bifidobacterium animalis were administered to mice 
subjected to a high fat diet for 12 weeks. Each of the 3 strains 
prevented weight gain and markedly improved glucose-insulin 
homeostasis. 

All three probiotic strains shifted the gut microflora of mice in the 
high fat group to resemble that of lean fed mice and thus could 
potentially be used to attenuate the effects of high fat diet-induced 
obesity.



Bacteria fermenting fiber produces 
succinate 

Linked to improving glucose 
metabolism

Rodent study found too much 
production of SCFA acetate by gut 
bacteria increase insulin and ghrelin 
and is linked to weight gain

Fed a high fat diet to get them to 
produce more acetate



•Fecal transplants have shown benefits 
for reversing obesity and metabolic 
syndrome

•Obese mice extract more calories from 
food than lean mice (due to gut 
bacteria)

•Gut bacteria may be responsible for 
yo-yo dieting effect



Changing Gut Bacteria
Takes months, possibly a year or 
longer for microbiomes of obese 
people to convert to lean 
microbiomes

This means that client need to 
understand this in order to not 
go back to a “normal” level of 
food – that the protocol last 
longer than planned.



•Two phytonutrients that can help 
promote lean bacteria

•Mice who have lower levels or 
naringenin and apigenin are 
more prone to yo-yoing (gaining 
weight after weight loss) 



Apigenin
•Chamomile

•Horsetail

•Yarrow

•Perilla

•Vervain

•Lemon 
balm

•Red wine

•Grapefruit

•Oranges

•Celery 

•Parsley

•Cilantro

•Beer

•Tomatoes



Naringenin

•Citrus fruit

•Citrus juice

•Almonds

•Pistachios

•Red wine



Glycemic Index

•Calculation based on an average

•People are fed a specific food  in 
an amount that contains 50 g of 
carbs

•Blood sugar is measured in 
response to eating the food

•Does not consider that a food is 
generally part of a meal



•Some people will have had a higher 
glycemic response than the number 
indicates

•Some will have had a lower response 
or no response to the food

•An average does not mean the norm

•It is a sum of the value divided by the 
number of people



•This means here are people who have 
a higher response and people who 
have no response

•In the Personalized Diet – researchers 
found no uniform blood sugar 
responses to different foods

•They set up the Personalized Nutrition 
Project

•Measure blood sugar, gut bacteria, 
diet, lifestyle and genetics

http://newsite.personalnutrition.org/WebSite/Home.aspx


What they found
•People who sleep more less likely to 
have post meal blood sugar spikes

•Sleeping at night was better than 
sleeping during the day

•Exercise helps but it does not work for 
all people 

•Sometimes it helps right away and 
other people, it take 24 hours to see 
an effect



Less salt, more water – salty foods 
increase blood sugar spikes, water 
with meals, lowers it

Women have higher blood sugar 
spikes when they have their period

Stress raises blood sugar

Caffeine only raises blood sugar in 
some people



•A person can have minestrone soup spike 
blood sugar and bread does not

•Brown rice can spike blood sugar in some

•Grapes and tomatoes can spike blood sugar 
but not ice cream in some people

•This means no one type of diet is going to be 
right for everyone

•Neither low carb-high fat or low fat-high carb 
diets are right for all people

•Same with Paleo vs Vegan



Low Fat vs Low Carb
Both diets have studies stating 
they aid weight loss and improve 
cholesterol

When low carb came out ahead 
initially – after 12 months many 
had developed high cholesterol

When low fat came out on top –
after three years many had 
gained weight



Why?
•Many of these studies limited 
calories for the result 

•The results cannot be due to 
strictly the type of diet

•If the underlying issue affecting 
their weight etc. is gut bacteria

•It was not changed for the better 
because of the diets



What To Do
If blood sugar could be measure for 
current diet that could help – but not 
within our scope

Food journals are our best tool

Recording symptoms two hours after 
eating could indicate blood sugar spike 
and slump

Examining the current diet and figuring 
what is missing for gut health and 
make changes



Learn about the types of prebiotics 
and find ways to incorporate into the 
diet

Probiotics helpful especially strains l. 
rhamonosus, l. paracasei, b. animalis

Remember stress and lack of sleep can 
be linked to blood sugar spikes and will 
continue despite dietary changes –
same with lack of exercise

Look at meds as potential issues



•We will learn more regarding specific 
gut bacteria that can help and hurt

•We will also learn more about specific 
foods that help promote specific 
bacteria strains

•Right now we have to do our best with 
what we have

•Just be thoughtful, don’t assume and 
craft an truly individualized plan for 
each client


