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Conclusions

• 1. (small) intestinal microbiota are associated with DM; is this
causal factor or disease modifier (confounders)? 

• 2.Ethnicity seems to be an important factor for gutmicrobiota
composition

• 3. Using FMT in DM;  from group to individual (responders-non 
responders) 

• 4. other components of DM (NAFLD and altered gut-brain axis) 
also partly regulated by gutmicrobiota in humans

• 5. maybe treatment with (combination of) missing intestinal
bacterial strains beneficial effects on DM1 and DM2 in certain
subgroups?



1. Confounders in microbiota researchFigure 1  

Cell Metabolism 2012 16, 559-564DOI: (10.1016/j.cmet.2012.10.007)  

Copyright © 2012 Elsevier Inc. Terms and Conditions 



Emerging Risk Factors collaboration, NEJM 2011 364:829-841

Diabetes patients biologically 10 

years older

How?



We can only treat symptoms, not cure 
disease?

Why?



Diabetes mellitus is diagnosed by hyperglycemia, 
Yet we don’t understand the contributing factors 
And their magniture of effect on this dysglycemia

Hyperglycemie is slechts het topje van de DM ijsberg, 

Als diagnosticum te laat om veel schade te voorkomen

Abdominal obesity

Dyslipidemia

Brein

Autoimmuun destructie
(voor type 1 diabetes)

Hoog vet/suiker
dieet

Gutmicrobiota

Hyperglycemia





In 2050 15-20% adults worldwide will develop DM2 during their life

Estimated Type 2 Diabetes prevalence in 2025



Subjects from different ethic 
background have differential BMI 

increase trajectories

Iris Shai et al. Dia Care 2006;29:1585-1590



• Data collected:

✓ Questionnaire: sociodemographics, ethnicity, lifestyle, dietary habits, health, physical activity

✓ Physical examination: anthropometric measurements, clinical measurements, blood draw, medications, 

DNA, urine samples, vaginal and oral swabs for microbiome analyses

✓ Morning feces samples > 6000 subjects

✓ Detailed Food Frequency Questionnaires  

Multiethnic HELIUS cohort (Healthy Life in an Urban 
Setting) in Amsterdam, the Netherlands

(Dekker, BMC Public Health 2011; Stronks, BMC Public Health. 2013)

• 22,165 participants (18-70 years) 

included between 2011 and 2016

✓ 6 ethnic groups in similar 

proportions: Dutch, Surinamese 

(African and South-Asian descent), 

Turkish, Moroccan and Ghanaian

✓ Preferably 3 generations from one 

family (grandparents-children-

grantchildren) included

✓ Otherwise healthy (at baseline visit 

30-50% obese with signs of 

metabolic syndrome)

** ***
**

Currently sequenced (16S) 6048 fecal samples



Gutmicrobiota different between Caucasian dutch and 
Surinamese Dutch

Deschaschaux/Nieuwdorp, Nature Medicine 2018
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Loss of gutmicrobiota diversity due to antibiotics/medication 

and Western diet use 

Bach NEJM 2002  



Urgent problem: loss of microbiota diversity
due to lifestyle and medication

• 30% loss of fecal gutmicrobioa diversity in subjects from USA  (Westerndiet) 
vs Amazone inhibitants (traditional diet)

• Children probably inherit 50% of their gutmicrobiota composition from their children

• What is lost, doesn’t get back automatically (but lost forever?)

• bacterial vault to protect and keep bacterial strains for later generations

Sci Adv. 2015 Apr 3;1(3); Blaser, Science 2018

Native amazone indians

USA (western diet)

30% loss



However the question is, are gutmicrobiota
causally involved in obesity and DM?



Song SJ, Elife. 2013 Apr 16;2:e00458.
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STUDIES SHOW FLU AND DENTAL DISEASE

TRANSMITTED BETWEEN PEOPLE AND PETS

http://www.findavet.us/2012/10/studies-show-flu-dental-disease-

transmitted-people-pets/

While it’s widely known that animals can transmit disease to humans –

the swine flu (H1N1) and bird flu, for example – recent studies show

that people can also transmit disease to their pets, and vice versa.

Veterinarians and scientists are trying to understand what is called

“reverse zoonosis” better so it can be prevented.

Very few cases of reverse zoonosis are known. Most notable was the

transmission of the H1N1 virus from a woman to her cat in 2009. The

cat, who lived indoors and had no exposure to other sick people or

animals, died of flu-related pneumonia.

From 2011 to 2012, 13 cats and one dog are believed to have been

infected with H1N1 by their pet parents. Both people and pets showed

the same symptoms: severe respiratory problems and lack of appetite.

Veterinary researchers at Oregon State University (OSU) and Iowa

State University (ISU) are in the process of finding more examples to

study.

“We worry a lot about zoonoses, the transmission of diseases from

animals to people,” said Christiane Loehr, an associate professor in the

OSU College of Veterinary Medicine, in a news release. “But most

people don’t realize that humans can also pass diseases to animals, and

this raises questions and concerns about mutations, new viral forms

and evolving diseases that may potentially be zoonotic. And, of course,

there is concern about the health of the animals.”

It’s not only flu viruses that can be transmitted between people and

their pets. A study in Japan last year, published last month in the

Archives of Oral Biology, found that cavities, gum disease and other

dental problems can be transmitted between the mouths of pet parents

and their dogs.

In the study, the dogs that had the most contact with their pet parents

also had the highest amount of human periodontal bacteria in their

dental plaque. As for the humans, the mouth bacteria P. gulae, which is

unusual in people, was present even in pet parents who had little
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• Dogs have 50% 
identical
gutmicrobiota as 
their owners

• In Feces, skin and
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However the question is, are gutmicrobiota
causally involved in obesity and DM?



Holmes E, Cell Metabolism 2012 16, 559-564 

2. Causality of intestinal microbiota composition in 

human (glucose) metabolism and DM2?
Figure 1  

Cell Metabolism 2012 16, 559-564DOI: (10.1016/j.cmet.2012.10.007)  

Copyright © 2012 Elsevier Inc. Terms and Conditions 



Hard to capture in which phase of insulin

resistance an obese person is with fasting

glucose/insulin...

LeRoith et al 2002



Different microbiota composition and

diversity across intestinal tract?
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Mouth is an endogenous reservoir for intestinal strains

Oral-fecal transmission (and vice versa!) important
For guthomeostasis



Autoimmune diseases (DM1/ coeliakie)

IBD and IBS

C difficile

Relation microbiota and disease

most likely not always causal

ESBL/VRE/post 
AB dysbiosis

Insulin resistance/DM2

Gut-brain axis diseases (autism)

Level of complexity
Course of disease

Responders-non responders

Influence of genetics and diet

Multiple FMT or real failures

Concomitant medication

Causal

microbiota

Disease modifier

Scheihauer/Nieuwdorp,  Mol Metabolism 2016



Koch’s postulates

for causality of bacteria in human 

metabolic disease

• The microorganism must be identified/isolated
from a diseased organ(ism).✔

• The microorganism should be associated with
disease (association/intervention) in people. ✔

• The introduced microorganism should reproduce 
fenotype (inoculation). X



De groot/Nieuwdorp, Gut Microbes 2017

4th Century BC: FMT in Chinese medicine for

food poisoning and diarrhea

1958: Eiseman, antibiotics-induced chronic diarrhea



Fecal transplant in the press 
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Initial Consultation

Price subject to UK VAT at 20%

120+VAT

This can be by Skype or Telephone

consultation and A formal consultation must be

carried out to establish suitability and to discern

which program is more likely to be the most

beneficial, before an FMT program can be

booked.

Please note: Consultation Fee is deductible

against the cost of treatment if you decide to

make a booking

FMT Fees for 10+2 Programme

£4500

10 implant treatments over 2 weeks and 2

additional implants to take away with you

and use at home.

Included in the price of the program above is a pre-

treatment QOL questionnaire call and follow-up

call(s) 3 months after FMT program is completed.

Dependent upon the presenting condition (as

directed by our CMO), you may be asked to take

a stool test and full details of this will be given if

applicable.

FMT Fees and Treatment Costs

Our Recommended Treatment Plan

Initial consultations must  be completed before treatment programs can be arranged.

We recommend patients take up our 10 day, in-clinic treatment plan to achieve the best outcome but we

also recognise that there are advantages to home treatment (being in your own environment, eating your

own food etc) and that some patients are better equipped to use the implants at home than others. We

also understand that cost can be an issue for some patients and that some countries will not allow

implants to be taken across their borders. All of these factors will be considered when preparing a

treatment plan.

During the consultation we will discuss your suitability for FMT and if you and your consultant agree that

FMT is a good option for you, they will recommend a treatment plan for you based on a combination of

treatments in clinic and implants to take away with you and use at home once our fully trained nursing staff

have shown you how and you feel ready to continue treatment at home. Permutations on the 10+2

program can include 5+5 or 5+15 etc. We recommend a minimum of 5 days in clinic so that we can monitor

Download our
Brochure

Click the button below to download

our Faecal Microbiota Transplant

brochure and find information and

answers to many common

questions.

Schedule Your
Consultation

Use the online booking facility below

to schedule your initial consultation.

How To Contact Us

The Taymount Clinic

Croft Chambers, 11 Bancroft

Hitchin, Hertfordshire

SG5 1JQ, United Kingdom

Tel: +44 (0)1462 712 500

Email: admin@taymount.com

Clinic Hours

Monday to Friday

9.00 am to 5.30 pm (UK Time)

Gut Health Pioneers

"We are proud to say that we have

developed a processing and

administering protocol which is

highly effective without being

excessively invasive or

uncomfortable and which is the

result of many hours’ research,

study and trials."

Our Elegant FMT
Solution

"A simple elegant solution with no

£

Book Now

Download

Book now

         Home About Us

>
 What is FMT?

>
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>
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>
 Consultations

>
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Currently 295 trials with FMT ongoing
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Altering cardiometabolic phenotype in humans using

fecal microbial transplant (FMT)
• at AMC >500 FMT’s since 2006, predominantly in 

RCT due to large placebo effect 

• Long term side effects  not observed

• Large placebo effect

• At AMC ongoing/finished RCT’s with single/ 
multiple FMT using hard clinical endpoints  for:

- C difficile diarrhoea (van Nood, NEJM 2013)

- ESBL(bacteria) (deGroot, BMC 2018)

- inflammatory bowel disease (Rossen, Gastro 
2015) 

- atherosclerosis (Smits, JAHA 2018) 

- metabolic syndrome (Vrieze, Gastro 2012/Kootte

Cell metab 2017)

- NAFLD/NASH  (with liverbiopsies)

- gutbrain axis (spect-MRI brain scans)

- graft versus host after bonemarrow transplant

- cancer cachexia

- Type 1 diabetes

Vrieze, Gastroenterology 2012; Smits Gastroenterology 2013; van Nood, NEJM 2013; Rossen, Gastro 2015; Rossen, Gastro 2015;  Smits, JAHA 2018; 

Witjes, Hepatology 2020; Hartstra, Mol Metabolism 2020 ; van Lier, Sci Transl Med. 2020; de Clercq, submitted; de Groot, submitted



Randomized controlled trial to study effect of allogenic

lean donor versus own (autologous) FMT on insulin

sensitivity

Own feces (Autologous) 

Versus

Lean to metsyn (Allogenic) 

De Groot/Backhed//Nieuwdorp, submitted



Efficacy of FMT varies with studies, but 

similar effect of oral diabetes medication on   

insulin sensitivity

Merovci A, J Clin Invest. 2014;124(2):509

SGLT2 inhibition: 

insulin sensitivity (Rd)

increase 22%

Karlsson, Diabetes. 2005;54(5):1459-67.

PPARgamma agonist:

insulin sensitivity (Rd)

increase 18%

Lean donor FMT:

insulin sensitivity (Rd)

increase 23% (FATLOSE1)

Effect donor faeces on 

periferal  insulin sensitivity 

A.Vrieze, Gastroenterology 2012 

Muscle (periferal) insulin resistance ê 

Vrieze, Gastroenterology 2012. Kootte, Cell Metabolism 2017; Shai, Gastroenterology 2020
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Responders and non responders due to donor or 

recipient FMT characteristics?

Kootte/Nieuwdorp, Cell Metabolism 2017  



How about using donor feces from (previous) 

metabolically compromised subjects? 

Roux-en-Y Gastric 
Bypass

Liou, Sci Transl Med. 2013 Mar 27;5(178):17

40kg weightloss in 

3 years

Microbiota composition after bariatric surgery cause or consequence?



Randomized controlled trial to study effect of 

postbariatric surgery FMT versus Metsyn FMT on insulin

resistance

Metsyn to metsyn (Mets-Recipient,n =10) 

Versus

Postbariatric surgery to metsyn (RYGB-Recipient, n=12) 

De Groot/Backhed//Nieuwdorp, Gut 2020

Metsyn 1       to.         Metsyn 2



De Groot/Backhed//Nieuwdorp, Gut 2020

FMT from one metsyn to another metsyn

subject(METS-R)  worsens peripheral insulin

sensitivity (Rd), but only post bariatric surgery donor 

improves intestinal transit time

17- 09- 18  15)58pieter de groot  amc -  Google zoeken

Pagina 1 van 4ht tps:/ /www.google.nl/search?q=pieter+de+groot+amc&source=l…IMKHUaNCfcQ_AUICygC&biw=1264&bih=744#imgrc=IQZf l_XO90Z9GM:

Interview Pieter de Groot - YouTube
YouTube

Interview Pieter de Groot

BezoekenBezoeken DelenDelen

1280 × 720 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Maps Afbeeldingen Nieuws Shopping Meer Instellingen Tools SafeSearch

Inloggen

Pieter de Groot

17- 09- 18 15)40sitzmark capsules -  Google zoeken

Pagina 1 van 3ht tps://www.google.nl/search?q=sitzmark+capsules&client=saf…zIMKHZJuDdMQ_AUICigB&biw=1264&bih=744# imgrc=3VDGcI30PcCqFM:

Sitzmarks Radiopaque Markers | MK…
www.mksmedic.com

An error occurred.

BezoekenBezoeken DelenDelen

847 × 259 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Afbeeldingen Maps Shopping Nieuws Meer Instellingen Tools SafeSearch

Inloggen

17- 09- 18 15)43sitzmark capsule study -  Google zoeken

Pagina 1 van 3ht tps://www.google.nl/search?q=sitzmark+capsule+study&sourc…4MKHemIAR8Q_AUICigB&biw=1264&bih=744#imgrc=wwRGHuc74r- BnM:

Colonic Transit Study by Radio-Opaq…
Springer Link

Open image in new window ...

BezoekenBezoeken DelenDelen

369 × 492 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Afbeeldingen Maps Nieuws Shopping Meer Instellingen Tools SafeSearch

Inloggen

Does donor FMT affects Intestinal transit time in 
human metsyn
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De Groot/Backhed//Nieuwdorp, in revision

De Groot/Backhed//Nieuwdorp, Gut 2020

FMT from one metsyn to another metsyn subject(METS-
R)  worsens peripheral insulin sensitivity (Rd), but only
post bariatric surgery donor improves intestinal transit 

time

17- 09- 18 15)58pieter de groot  amc -  Google zoeken

Pagina 1 van 4ht tps:/ /www.google.nl/search?q=pieter+de+groot+amc&source=l…IMKHUaNCfcQ_AUICygC&biw=1264&bih=744# imgrc= IQZf l_XO90Z9GM:

Interview Pieter de Groot - YouTube
YouTube

Interview Pieter de Groot

BezoekenBezoeken DelenDelen

1280 × 720 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Maps Afbeeldingen Nieuws Shopping Meer Instellingen Tools SafeSearch

Inloggen

Pieter de Groot

2 de Groot P, et al. Gut 2019;0:1–11. doi:10.1136/gutjnl-2019-318320

Gut microbiota

current pharmacological treatment does not halt disease progres-

sion.1 Bariatric surgery, in particular Roux-en-Y gastric bypass 

(RYGB) and vertical sleeve gastrectomy, has been effective in 

reversing insulin resistance, although the underlying mecha-

nisms are not fully understood. In this regard, data derived from 

animal models have suggested that metabolic improvements 

after RYGB may be causally related to an altered gut microbiota 

composition.2 

Several studies have shown associations between obesity, 

intestinal microbiome3–7 and decreased intestinal transit 

time.8 M oreover, it has been shown that subjects with normal, 

impaired and severely impaired (T2D) glucose tolerance can be 

classified based on their gut microbiota composition.9 Despite 

a multitude of association studies, a causal role for the intes-

tinal microbiota in human disorders of glucose metabolism 

is less established. We recently confirmed potential causality 

of intestinal microbiota composition in regulation of human 

glucose metabolism by showing that faecal microbiota trans-

plantation (FM T) from lean healthy donors improves (periph-

eral) insulin sensitivity of subjects with M ETS. The effect was 

transient and seemed driven by recipient baseline faecal micro-

biota signature.10 11

A pivotal question in our pursuit to assess causality is whether 

FM T from non-lean donors or from post-RYBG donors (in 

M ETS recipients) could also affect glucose metabolism. In 

support of such an hypothesis, an elegant study by Liou et al2 

in diet-induced obesity (DIO) mice showed that FM T from 

postbariatric surgery DIO donors resulted in significant weight 

loss and improved metabolism in the DIO recipients. Similarly, 

FM T from humans following RYGB also produced improved 

metabolic outcome compared with M ETS.12 We thus repeated 

this study in humans and investigated short-term effects of 

allogenic FM T using post-RYGB donors (RYGB-D) or meta-

bolic syndrome donors (M ETS-D) on insulin sensitivity and 

lipolysis in M ETS recipients (RYGB-R and M ETS-R, respec-

tively; figure 1A), and correlated these effects with changes in 

gut microbiota composition. Secondary outcome parameters 

were intestinal transit time adipose tissue inflammatory gene 

expression, bile acid and short-chain fatty acid (SCFA) metab-

olism and resting energy expenditure (REE). We hypothesised 

that RYGB-D FM T leads to increased insulin sensitivity, in 

conjunction with faster intestinal transit time, as this would 

provide less opportunity for the bacterial translocation associ-

ated with inflammation and insulin resistance.

Figure 1 (A) Graphical representation of the study. Five post-RYGB subjects (RYGB-D) donated to 12 subjects with METS (RYGB-R). Six subjects 

with METS (METS-D) donated to 10 subjects with METS (METS-R). (B) Change in peripheral insulin sensitivity (Rd) between groups is shown as 

mean±SEM(C) donor Rd and (D and E) hepatic insulin sensitivity (per cent suppression of EGP). (F) Rd in each group before and after FMT and donor 

Rd at baseline are reported as mean±SEM. For comparison of recipients and donors at baseline (ie, METS-R week 0 vs METS-D and RYGB-R week 0 

and RYGB-D) and also for comparison of week 0 vs week 2 for both groups, a paired Wilcoxon rank-sum test was used. (G and H) Change in intestinal 

transit time, expressed as the number of excreted markers on day 4 after ingestion. EGP, endogenous glucose production; FMT, faecal microbiota 

transplantation; METS, metabolic syndrome; METS-D, metabolic syndrome donor; METS-R, metabolic syndrome recipient; Rd, rate of glucose 

disappearance; RYGB-D, Roux-en-Y gastric bypass donor; RYGB-R, Roux-en-Y gastric bypass recipient.   **p≤0.01; NS, not significant (p>0.05).

 o
n
 3

0
 M

a
y
 2

0
1

9
 b

y
 g

u
e
s
t. P

ro
te

c
te

d
 b

y
 c

o
p
y
rig

h
t.

h
ttp

://g
u

t.b
m

j.c
o
m

/
G

u
t: firs

t p
u

b
lis

h
e
d
 a

s
 1

0
.1

1
3
6
/g

u
tjn

l-2
0
1
9
-3

1
8

3
2
0
 o

n
 3

0
 M

a
y
 2

0
1
9
. D

o
w

n
lo

a
d
e
d
 fro

m
 

17- 09 - 18  15)40sitzmark capsules -  Google zoeken

Pagina 1 van 3ht tps:/ /www.google.nl/search?q=sit zmark+capsules&client=saf…zIMKHZJuDdMQ_AUICigB&biw=1264&bih=74 4# imgrc=3VDGcI30PcCqFM:

Sitzmarks Radiopaque Markers | MK…
www.mksmedic.com

An error occurred.

BezoekenBezoeken DelenDelen

847 × 259 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Afbeeldingen Maps Shopping Nieuws Meer Instellingen Tools SafeSearch

Inloggen

17- 09 - 18  15 )4 3sit zmark  capsule study -  Goog le zoeken

Pag ina 1 van 3ht tps:/ /w ww.goog le.nl/search?q=sit zmark+c apsule+ st udy&sourc…4 MKHemIAR8 Q_AUICigB&b iw=126 4 &b ih=74 4 # imgrc=wwRGHuc74 r- BnM:

Colonic Transit Study by Radio-Opaq…
Springer Link

Open image in new window ...

BezoekenBezoeken DelenDelen

369 × 492 - Op afbeeldingen kan auteursrecht rusten. Meer informatie

Gerelateerde afbeeldingen:

Meer
afbeeldi

ngen

Hulp vragen - Feedback verzenden

Alle Afbeeldingen Maps Nieuws Shopping Meer Instellingen Tools SafeSearch

Inloggen
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Is there also causal role for donor FMT 

in NAFLD?

• 80% of DM2 subjects has NAFLD 

• Modulation of gut microbiota drives 

NAFLD -NASH progression in animal

models

Henao et al Nature 2013

?



Beneficial effects of 6 months donor FMT on 

liverhistology and livergene expression in 

obese NAFLD patients

Witjes/Beuers/Nieuwdorp, Hepatology Comm 2020  

Fecal microbiota

Liver gene expresssion

Liver histology



Gut brain axis: reciprocal connection
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Holmes E, Cell Metabolism 2012 16, 559-564 

Does a gutbrain axis exists in humans?Figure 1  

Cell Metabolism 2012 16, 559-564DOI: (10.1016/j.cmet.2012.10.007)  

Copyright © 2012 Elsevier Inc. Terms and Conditions 



Brain SPECT + MRI scan to study hypothalamic
activation in insulin resistance/DM2

Intravenous Radiotracer labeled 100 MBq ¹²³I-FP-CIT infusion

- Serotonin receptor expression in thalamus and
hypothalamus (2h after infusie)

- Dopamin receptor expression in striatum(3h after infusie)



ROI analyses
Bindingpotential (BP) per region of interest in the brain

striatum

thalamus

hypothalamus

Hartstra/Groen/Nieuwdorp, Molecular Metabolism 2020  



donor FMT improves gutbrain axis by increasing

serotonin and dopamin receptor binding (in hypothalamus 

and striatum)

Hartstra/Groen/Nieuwdorp, Molecular Metabolism 2020  



Holmes E, Cell Metabolism 2012 16, 559-564 

Effect of replenishing missing (single) intestinal

microbiota in human diabetes?
Figure 1  

Cell Metabolism 2012 16, 559-564DOI: (10.1016/j.cmet.2012.10.007)  

Copyright © 2012 Elsevier Inc. Terms and Conditions 



Urgent problem: loss of microbiota diversity
due to lifestyle and medication

• 30% loss of fecal gutmicrobioa diversity in subjects from USA  (Westerndiet) 
vs Amazone inhibitants (traditional diet)

• Children probably inherit 50% of their gutmicrobiota composition from their children

• What is lost, doesn’t get back automatically (but lost forever?)

• een “bacterie stam kluis” op te richten om aanwezige bacteriestammen te 
bewaren voor volgende generaties  

Sci Adv. 2015 Apr 3;1(3); Blaser, Science 2018

Native amazone indians

USA (western diet)

30% loss



DIagnostics: Microbiome diagnostics in NL

• https://www.microbiome-center.nl
• 500 euro voor feces microbioom analyse + consult kosten, probiotica

kosten afhankelijk van advies)

• https://www.mymicrozoo.com/nl/Home 
• Eenmalig microbioom analyse 135 euro, indien daarna voedingsadvies 

kunnen er meerdere samples bestudeerd worden voor 345 euro)



And might supplementation of (immunomodulatory)

Bacterial strains stabilize residual betacell

function in human DM1 and insulin sensitivity in DM2?

Dr Ben Eiseman (Surgery 1958)

26- 05- 20 19)27SlidePlayer
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Probiotica beneficial in healthy subjects?
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Publicatie

Publicatie
Nationale Gids

voor probiotica bij
antibiotica een feit

De Nationale Gids van klinisch bewezen probiotica bij

antibioticagebruik werd gelanceerd door een wetenschappelijke

publicatie in het tijdschrift BMC Gastroenterology.
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Agamennone, BMC Gastroenterol. 2018; Bermúdez-Brito, Annals of Nutr&Met, 2012

Mechanisms of action of probiotics



Not everybody responds in the same way to a 
probiotic

• Responders (30%  ) still have (2-6 
months after bifidobacterium longum
treamtn) still presence in their stool  

•

Maldonado-Gomez, Cell Host Microbe 2016



Ilya Mechnikoff (1845-1916); 
ontdekker van de probiotica

• “De belofte van de de intestinale microbiota ligt vnl in (nieuwe) 
probiotica. Het moet op den buur mogelijk zijn om een afwijkend 
darmmicrobioom te herstellen door inname van een capsule gevuld 
met miljarden bacterien, of door het eten van joghurt”.  

• ProbioticaWHO definitie:  “levende micro-organismen, die wanneer 
toegediend in voldoende hoeveelheden een gunstig effect op 
gezondheid van de gastheer hebben”  

•



Leveranciers van multiple 

stammen probiotica in Nederland

• Winclove (9 probiotica
stammen 2dd 1 sachet, prijs 50 
euro per maand )

• Indicatie IBS, constipatie 
https://www.winbiotic.nl

• Orthica orthiflor (9 stammen, 4 
verschillend van Winclove, 
kosten60 euro voor 120 
capsules) Indicatie 
darmgezondheid

https://www.orthica.nl/orthiflor-
original

• Ferring (VSL#3) (prijs 46 euro 
per maand voor 

• 1dd 1 sachet)  indicatie:IBS, 
eczeem, UWI, IBD

08- 06- 19 07)02VSL#3 probiot ic -  PubMed -  NCBI
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1.
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The Probiotic Compound VSL#3 Modulates Mucosal, Peripheral, and Systemic Immunity Following

Murine Broad-Spectrum Antibiotic Treatment.

Ekmekciu I et al. Front Cell Infect Microbiol. (2017)

Probiotic mixture VSL#3 reduces colonic inflammation and improves intestinal barrier function in Muc2

mucin-deficient mice.

Kumar M et al. Am J Physiol Gastrointest Liver Physiol. (2017)

The effect of short term treatment with probiotic VSL#3 on various clinical and biochemical parameters in

patients with liver cirrhosis.

Marlicz W et al. J Physiol Pharmacol. (2016)

Search results

Short-Term Probiotic Administration Increases Fecal-Anti Candida Activity in Healthy Subjects.

De Angelis M, Scagnolari C, Oliva A, Cavallari EN, Celani L, Santinelli L, Innocenti GP, Borrazzo C,

Ceccarelli G, Vullo V, d'Ettorre G.

Microorganisms. 2019 Jun 3;7(6). pii: E162. doi: 10.3390/microorganisms7060162.

PMID: 31163660 Free Article

Treatment and prevention of pouchitis after ileal pouch-anal anastomosis for chronic ulcerative colitis.

Nguyen N, Zhang B, Holubar SD, Pardi DS, Singh S.

Cochrane Database Syst Rev. 2019 May 28;5:CD001176. doi: 10.1002/14651858.CD001176.pub4. Review.

PMID: 31136680

Intestinal dysbacteriosis mediates the reference memory deficit induced by anaesthesia/surgery in aged

mice.

Jiang XL, Gu XY, Zhou XX, Chen XM, Zhang X, Yang YT, Qin Y, Shen L, Yu WF, Su DS.

Brain Behav Immun. 2019 May 4. pii: S0889-1591(18)30645-7. doi: 10.1016/j.bbi.2019.05.006. [Epub ahead of print]

PMID: 31063849

Divergent Effectiveness of Multispecies Probiotic Preparations on Intestinal Microbiota Structure Depends

on Metabolic Properties.

Biagioli M, Capobianco D, Carino A, Marchianò S, Fiorucci C, Ricci P, Distrutti E, Fiorucci S.

Nutrients. 2019 Feb 2;11(2). pii: E325. doi: 10.3390/nu11020325.

PMID: 30717413 Free PMC Article

Probiotics in the Treatment of Inflammatory Bowel Disease.
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Leveranciers van enkel stam 

probiotica in Nederland
• Danone (yakult)  (Lactobacillus casei, 40 

euro per week) supermarkt: 

• Indicatie: darmgezondheid

• E coli nissle stam   1dd capsule, na 1 week 
ophogen naar 2dd 1 capsule (52 euro) 
(https://www.kalidashop.com/mutaflor-20-
capsules.html

• Indicatie: IBS, constipatie, Ulc Colitis, 
eczeem en diarrhee bij kinderen

• In 1917 had Duitse leger in Roemenie
(Dobrudja) last van dysenterie epidemie. 

Kruis, Int J Colorectal Dis. 2012 Apr; 27(4): 467–474.

https://www.kalidashop.com/mutaflor-20-capsules.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3307993/


Depommier, Nat Med 2019

12- 09- 20 14 (45A Probiot ic for Obesity? -  The New York Times

Pagina 1 van 2ht tps://www.nyt imes.com/2019/07/01/well/eat /a- probiot ic- for- obesity.html

https:/ / nyti.ms/ 2Nqbv5Y

People with metabolic disorders may benefit from supplements of a

common gut bacterium, a small pilot study suggests.

By Nicholas Bakalar

July 1, 2019

People with obesity-related disorders may benefi t from supplements of a

common gut bacter ium, a small pilot study suggests.

Researchers tested the bacter ium, Akkermansia muciniphila, in 32 men and

women who met the cr iter ia for  metabolic syndrome by having at least three

of five conditions:  high fasting blood sugar, high blood pressure, high

tr iglycer ides, low HDL ( the “good”  cholesterol)  or  excessive waist

circumference.

A. muciniphila is a normal inhabitant of the human gut that is less prevalent in

people with metabolic syndrome. In a three-month tr ial, volunteers were

randomized to one of three groups:  daily tablets containing live bacter ia,

pasteur ized bacter ia or  a placebo.

Compared with the placebo group, those who took pasteur ized A. muciniphila

had significantly improved insulin sensitivity and total cholesterol, and

decreases in several blood markers of inflammation and liver  dysfunction.

A Probiotic for Obesity?

First RCT with next generation probiotic  in metabolic 

syndrome with Akkermansia mucinophilia shows 

safety but no efficacy on glucose metabolism…



Replenish bacterial strains missing in the gut microbiota to cure human disease

Eiseman (Surgery 1958)

Courtery of Prof Blaser
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Nieuwdorp/Groen, Embo 2016

Replenishing (missing) intestinal microbiota or 

metabolites might improve diabetes mellitus:

Pitfalls and hurdles for future experiments

• production bacterial strains as novel
immunomodulatory probiotics (HACCP/GMP 
culture medium and > 80 liter of production)

• Shelf live and viability (freezedrying vs glycerol 
storage)

• Single vs multiple strains (GMP) and located
delivery release (small-large intestine)

• Large and expensive phase I-IV clinical trials  for
validity (mouse ≠ men)

• Different strains for DM1 and DM2

• No one size fits all …no blockbusters
(personalized medicine)



Conclusions

• 1. (small) intestinal microbiota are associated with DM; is this
causal factor or disease modifier (confounders)? 

• 2.Ethnicity seems to be an important factor for gutmicrobiota
composition

• 3. Using FMT in DM;  from group to individual (responders-non 
responders) 

• 4. other components of DM (NAFLD and altered gut-brain axis) 
also partly regulated by gutmicrobiota in humans

• 5. maybe treatment with (combination of) missing intestinal
bacterial strains beneficial effects on DM1 and DM2 in certain
subgroups?
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