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Classical view vs. 
ecological perspective



Classical pharmacokinetics

1. https://www.pharmaceuticalpress.com/resources/article/what-is-pharmacokinetics/

Starts from one 
organism: human
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The microbiome: an ecology

Different 
organisms that 
interact with a high 
degree
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What does this mean for treatments?
Example: narrow-spectrum antibiotics

1. Melander, R. J. et al.MedChemComm.9,.12.(2017)

From a classical 
perspective:
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What does this mean for treatments?
Example: narrow-spectrum antibiotics

The ecological reality:

1. Willing, B. P. et al.Nat Rev Microbiol.9,.233–243.(2011) 6
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What does this mean for treatments?
Example: narrow-spectrum antibiotics1

1. Fishbein, S. R. S. et al.Nat Rev Microbiol.21,.772–788.(2023) 7
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What does this mean for treatments?
Example: narrow-spectrum antibiotics

1. Fishbein, S. R. S. et al.Nat Rev Microbiol.21,.772–788.(2023)
2. Modi, S. et al.The Journal of clinical investigation.124,.4212–4218.(2014)

Antibiotics cause1,2:
• Decrease in alpha diversity
• Decrease in Firmicutes, Bacteroidetes and 

Actinobacteria
• Less metabolic activity (conversion of bile 

acids, SCFAs)

• Increase in resistance and its transmission
• More simple carbohydrates and amino acids 

opens niches for opportunistic pathogens

NB: narrow-spectrum (and reserve) antibiotic 
vancomycin has much more negative effects than 
broad-spectrum amoxicillin1.
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Antibiotic-resistant ‘gene transfer’
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The gut (microbiome) 
is at the root of our 
health



The gut is at the center of many, if not all, diseases

1. Hou, K. et al.Sig Transduct Target Ther.7,.1–28.(2022) 11
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“We could consider 
microbiome therapy for 
patients with GI problems”

• The gut is often seen as 
just another organ that 
needs treatment when 
problems

• Reality: the gut 
microbiome is involved 
in (almost) all diseases1



The large role of the microbiota makes sense…
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• The intestines are 
the largest area of 
contact with the 
outside world: 
approximately 32 m2.1
• The microbial 
density in the gut is 
very high: we harbor 
approximately 1014

bacterial cells in our 
gut.2
• This is 1.3x more 

bacterial cells than 
human cells2.

1. Helander, H. F. et al. Scandinavian Journal of Gastroenterology 49, 681–689 (2014)
2. Sender, R. et al. PLoS Biol 14, (2016)
3. Tierney, B. T. et al. Cell Host & Microbe 26, 283-295.e8 (2019)
4. Nurk, S. et al.Science.376,.44–53.(2022)

Number of human genes4:

Number of bacterial genes3:



We are holobionts: human and microbial cells together
determine homeostasis1

1. Ma, Z. et al.Sig Transduct Target Ther.9,.1–36.(2024) 13
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The commensal microbiota form the adaptive genome1

1. Ma, Z. et al.Sig Transduct Target Ther.9,.1–36.(2024) 14
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Every aspect of our physiology starts in the gut1

1. Khalil, M. et al.Microorganisms.12,.2333.(2024) 15
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Case study: the microbiome as an ecosystem

Jes Schalkwijk
Praxis for Integrative Medicine

"To know that you do not know — that is the highest.
Not to know, yet think you know — that is a disease.

Only when you recognize this disease as a disease can you be 
free from it.

The wise are not sick,
because they recognize the sickness as sickness.

Therefore they are not sick."
— Lao Tzu



General symptom history

• Under treatment since March 2024

• Three times each morning: loose, yellow, mushy stool

• Bloated stomach and abdomen, foul-smelling flatulence

• Probiotics made the stool slightly firmer

• Additionally: extreme fatigue, nausea (seem to be linked)

• Lots of cramps in the body, pain symptoms spread throughout the body

• Burning sensation in the mouth, diagnosis Lichen Planus via dentist
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Microbioom analyse
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Treatment starten April 2024

• MyOwnBlend initiated without a preceding eradication protocol.

• In addition, the following supplements were used

• Chryssil, curcumine, ADP(biotisch) 

• Pro-Praebioma (Tisso)
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Results

• Stool consistency improved: became firmer

• Foul-smelling flatulence disappeared

• Overall condition improved

• Upon stopping supplementation: symptoms returned
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Follow-up

• Restarted MyOwnBlend

• HePy treatment via general practitioner:

• Initially anthroposophic: no effect

• Then triple therapy

• Symptoms returned after that

• MyOwnBlend repeated again

• December 2024: oral symptoms completely resolved

• Fatigue and nausea both disappeared or significantly improved, with good stool consistency

Additional observations

• Previously frequent cracks in fingers and feet: now greatly reduced

P.S.

• A follow-up stool analysis is planned for monitoring purposes
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Characteristics of 
ecologies



Characteristics of the microbiome as an ecology1

1. Christian, N. et al. Front. Microbiol. 6, (2015) 25
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Characteristics of the microbiome as an ecology1

1. Decaestecker, E. et al.Trends in Ecology & Evolution.39,.165–174.(2024) 26
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Characteristics of the microbiome as an ecology1
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What can we do with ecological principles?
1. ‘Gut enricher’ Building block

Unique building block:
• For use at low diversity:

• Low diversity and richness of the 
microbiome is associated with many 
diseases1,2. 

• Consists of large number of strains (~40) 
in low dosage(~106 cfu/g).

• Supports strain selection based on 
individual ecology and host factors in 
patients with low diversity(≤4).

1. Tuddenham, S. et al. Curr Opin Infect Dis 28, 464–470 (2015)
2. Álvarez, J. et al. Gastroenterol Hepatol 44, 519–535 (2021)

Low diversity 
(n=113)

73% good or excellent

Low diversity+ gut 
enricher

(n=36)

83% good or excellent
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1. Shaw, L.P., et al, 2019. ISME J 13, 1845–1856.

• In a healthy ecosystem, there is 
'resilience': resistance to change.

• Goal of microbiome treatment: to move 
the 'ball' to a stable and desired 
equilibrium point.

• Personalization helps to 'steer' the 
direction of change as accurately as 
possible for the individual patient.

What can we do with ecological principles?1
2. Understanding the purpose of treatments
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What can we do with ecological principles?1,2

2. Understanding the purpose of treatment

1. Fassarella, M., et al., 2020. Gut gutjnl-2020-321747.
2. Sommer, F., et al., 2017. Nature Reviews Microbiology 15, 630–638.

Lifestyle prescription

Lifestyle + elimination
Lifestyle + personalized 
microbiome treatment
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What can we do with ecological principles?
3. Revising the logic behind phased treatment

1. Lim, J. J. et al. Nat Commun 14, 5682 (2023)
2. Defense, F. W. Frontline (2019)

1. https://www.ibsclinics.co.uk/the-5-r-approach-to-healing-your-gut-
naturally/

But.... 

In an ecology, everything 
happens at the same time
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What can we do with ecological principles?
3. Revising the logic behind phased treatment

1. Lim, J. J. et al. Nat Commun 14, 5682 (2023)
2. Defense, F. W. Frontline (2019)
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Bacteria Forest

Duration of 
replication

Minutes to 
hours1

Decades2

Intervention 
equivalent

First eradicate 
pathogens, 
month later 
probiotics for 
build-up

First burn down 
the forest, 
plant new trees 
decades later
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What can we do with ecological principles?
4. In microbiome treatment, everything happens at the same time

Yeast

Allergies

E. faecium + 
B. subtilis

Barrier
Butyrate 

generator
2’fucosyllactose

S. Boulardii 
CNCM-I-1079

L. acidophilus 
La02

Barrier 
function

InflammationPathogens

Respiratory 
infections

Butyrate 
production
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1. Dinleyici, E. C. et al. Am. J. Trop. Med. Hyg. 80, 953–955 (2009)
2. Dinleyici, E. C. et al. Parasitol. Res. 108, 541–545 (2011)
3. Besirbellioglu, B. A. et al. Scandinavian Journal of Infectious Diseases 38, 479–

481 (2006)
4. Szajewska, H. et al. Alimentary Pharmacology & Therapeutics 41, 1237–1245 

(2015)
5. Abbas, Z. et al. European Journal of Gastroenterology & Hepatology 1 (2014)

6. Garcia Vilela, E. et al.Scandinavian Journal of Gastroenterology.43,.842–
848.(2008)

Example probiotic: Saccharomyces cerevisiae var boulardii CNCM-I-1079 

What can we do with ecological principles?
4. In microbiome treatment, everything happens at the same time

34

Inhibits parasites(Entameba
histolytica, Blastocystis hominis, 
Giardia lamblia)1-3

Inhibits Helicobacter pylori4 Anti-inflammatory and 
intestinal barrier function-
enhancing effects5,6
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1. Wang, Y. et al. Nutrients 12, (2020)
2. Facinelli, B. et al. The Journal of Maternal-Fetal & Neonatal Medicine 

32, 2950–2952 (2019)
3. Aakko, J. et al. Beneficial Microbes 8, 563–567 (2017)
4. Kostopoulos, I. et al. Scientific Reports 10, 14330 (2020)

5. Sprenger, N. et al. Eur J Nutr 56, 1293–1301 (2017)
6. Castillo‐Courtade, L. et al. Allergy 70, 1091–1102 (2015)

Example prebiotic: 2’fucosyllactose

What can we do with ecological principles?
4. In microbiome treatment, everything happens at the same time
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Inhibits pathogens1,2 Stimulates 'healthy' commensals such 
as Akkermansia and A. soehngenii4,4

Beneficial effect on allergies5,6
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Our biology is 
‘complex’



Reductionism doesn’t work in complex systems
• Many life science studies have a pitfall:

• Reductionism: study separate factors to 
understand the whole.

• Borrowed from physics. There, it works 
because the superposition principle 
applies1. 

• Superposition does not apply if a system is 
either:
• non-linear
• Regulated
• Interactive

• In physiology all three apply!

371. (Penguin Books, 1991)
2. Hengist, A. et al. 2023.06.14.23291406 (2023)

Source: 2
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1. Wali, J. A. et al.Nat Metab.3,.810–828.(2021)

But if I prescribe everything at once, I don't know what effect has what effect….

…True, but in a complex biological system you can't know that anyway.

In a complex system context is key!

38

Insulin tolerance test (ITT)
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How to work with a complex/chaotic system?
→Cynefin framework

39

Confusion
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Inflammation

IBSPHGG

B. coagulans

L. rhamnosus
GG

B. subtilis + E. 
faecium

L. Plantarum 
DR7

S. boulardii

Abdominal 
Pain

Metabolic 
dysfunction

SIBO

Start with acting: using the best conceivable 
intervention
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Why start with gut treatment?

Chronic 
complaints

More medication use

Frustration, Stress

Poorer self-care

GI complaints

Dysfunctional 
microbiome

More effective 
total treatment 

Better motivation 

Quicker effect

Better bioavailability

Restore microbiome 
functions

Dysfunctional 
microbiome

Microbiome 
treatment
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Example 1: more effective treatment of urinary tract 
infections

1. Nelwan, E. J. et al.BMC Infectious Diseases.24,.505.(2024)

Meta-analyses of RCTs of antibiotic treatment of UTIs1:
→more effective with probiotics 



The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof may be 
published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall not be 

considered medical advice and is provided for information purpose only. The content is exclusively intended for health care professionals.
43

Example 2: more effective treatment of chronic 
bacterial prostatitis1: E. coli MC231

1. Manfredi, C. et al.World J Urol.39,.4373–4379.(2021)
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Example 3: detoxification: the microbiome helps1,2

1. Zhu, Q. et al.Front. Nutr.11,.(2024)
2. Feng, P. et al.Nutrients.11,.22.(2018)
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Take home messages

46

In an ecology, 
everything happens 
at the same time

…there is cross-feeding, 
niche competition, 
evolutionary adaptation, 
exchange, etc.

…there are rarely 
direct cause-and-
effect relationships: 
complex/chaotic

Treatment is about 
shifting the balance 
point. … phased construction 

contradicts biological 
reality

… is the use of niche 
selection useful in 
case of low diversity

… pre- and 
probiotics have a 
multitude of effects
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… all diseases / 
treatments start in 
the gut



Thank you for your attention!
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