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The New England Journal of Medicine
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Figure 1. Inverse Relation between the Incidence of Prototypical Infectious Diseases (Panel A) and the Incidence of
Immune Disorders (Panel B) from 1950 to 2000.

In Panel A, data concerning infectious diseases are derived from reports of the Centers for Disease Control and Pre-
vention, except for the data on hepatitis A, which are derived from Joussemet et al.’2 In Panel B, data on immune dis-
orders are derived from Swarbrick et al.,’”® Dubois et al.,”® Tuomilehto et al.," and Pugliatti et al.’®

N Engl J] Med, Vol. 347, No. 12 - September 19,2002 - www.nejm.org
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Kolme olennaista kysymysta

1. Kuinkaruokkia terveytta edistavia
mikrobeja?
2. Kuinka estaa elimiston tulehdusreaktio eli

dysbioosi
3. Mista ja miten saada terveytta edistavia

bakteereita?
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Stress, diet, infections, vaccine?

Cerf-Bensussan ym. Nature Immunology 2010;10:735

Disea.ses Iinked.to
Chronic Inflammation

When you have chronic inflammation, your body is in a constant state of
high alert. The release of inflammatory chemicals can affect many different
systems in your body and be a cause or consequence of multiple diseases.
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Christ et al., 2018, Cell 172, 162-175
January 11, 2018 © 2017 Elsevier Inc.
https://doi.org/10.1016/j.cell.2017.12.013

Lansimainen dieetti aiheutti hiirilla
samanlaisen tulehdusreaktion kuin mikrobit

Vaestotutkimusten mukaan lansimainen
dieetti on tarkea syy tulehduksellisiin
elintasosairauksiin, kuten tyypin kaksi
diabetekseen, lihavuuteen seka sydan- ja
verisuonitauteihin

Vaharasvainen ja vahaenerginen dieetti ei
alheuta tulendusreaktiota vaan jopa
sammuttaa sita
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Desai et al., 2016, Cell 167, 1339-1353
November 17, 2016 © 2016 Elsevier Inc.
http://dx.doi.org/10.1016/j.cell.2016.10.043
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ARTICLE

Received 23 May 2014 | Accepted 20 Jan 2015 | Published 28 Apr 2015

Fat, fibre and cancer risk in African Americans
and rural Africans

Stephen J.D. O'Keefe!, Jia V. Li¢, Leo Lahti®4, Junhai Ou', Franck Carbonero>T, Khaled Mohammed!,
Joram M. Posmaz, James Kinr0552, Elaine Wahﬂ, Elizabeth RuderE’, Kishore Vipperla1, Vasudevan NaidDD?,
Lungile Mtshali/, Sebastian Tims>, Philippe G.B. Puylaert?, James Delany®, Alyssa Krasinskas?,

Ann C. Benefiel®, Hatem O. Kaseb! Keith Newton’, Jeremy K. Nicholson?, Willem M. de Vos3410

H. Rex Gaskins® & Erwin G. Zoetendal?

Rates of colon cancer are much higher in African Americans (65:100,000) than in rural South Africans
(<5:100,000).

We performed 2-week food exchanges in subjects from the same populations. In comparison with
their usual diets, the food changes resulted in remarkable changes in mucosal biomarkers of cancer
risk and in aspects of the microbiota and metabolome known to affect cancer risk.
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Riisi-maitojauhepohjainen ravinto

MICROBIOTA vaihdettiin papu-pahkina-banaani-
Effects of microbiota-directed solja —pohjaiseen ravintoon
foods in gnotobiotic animals and 15 bakteerilajin tunnistettiin
undernourished children vaikuttavan lasten kasvuun

CONCLUSION: These findings demonstrate
the translatability of results obtained from pre-
clinical gnotobiotic animal models to humans,
directly support the hypothesis that healthy
microbiota development is causally linked to
healthy growth, illustrate an approach for treat-
Ing childhood undernutrition, and with the
capacity to deliberately reconfigure immature
microbiota, suggest a means to decipher how

A malnourished child in Bangladesh will get special food elements Of the gut micrObia'l Community Op-
| e erate to regulate various host systems involved
- Science 365 (6449), eaaud 732. in healthy growth.

= DOI: 10.1126/science.aaud 732



A Microbiota-Directed Food Intervention
for Undernourished Children

Robert Y. Chen, B.S., Ishita Mostafa, B.D.S., M.P.H., Matthew C. Hibberd, Ph.D.,
Subhasish Das, M.B., B.S., M.P.H., Mustafa Mahfuz, M.B., B.S., M.P.H.,
Nurun N. Naila, M.B., B.S., M.P.H., M. Munirul Islam, M.B., B.S., Ph.D.,

Sayeeda Hug, M.B., B.S., M.P.H., M. Ashraful Alam, M.P.H.,
Mahabub U. Zaman, M.P.H., Arjun S. Raman, M.D., Ph.D.,
Daniel Webber, M.D., Ph.D., Cyrus Zhou, B.S., Vinaik Sundaresan, B.S.,
Kazi Ahsan, M.B., B.S., M.P.H., Martin F. Meier, B.S., Michael J. Barratt, Ph.D.,
Tahmeed Ahmed, M.B., B.S., Ph.D., and Jeffrey I. Gordon, M.D.

N ENGL ) MED 384;16 NEJM.ORG APRIL 22, 2021
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Article . . https://doi.org/10.1038/541.591-025-03570-5 N a t u r e M e d i C i n e
Optimal dietary patternsfor healthy aging

Published online: 24 March 2025
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Cell Reports Medicine

Review

The gut microbiota-immune-brain

axis: Therapeutic implications

https://doi.org/10.1016/}.xcrm.2025.101982
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Son et al. Alzheimer's Research & Therapy (2025) 17:52 Alzheimer's Research &
Therapy

https://doi.org/10.1186/s13195-025-01697-8

RESEARCH Open Access

Brain age mediates gut microbiome dysbiosis-
related cognition in older adults

Conclusions

We found that brain age mediated the relationship
between cluster-related gut microbiome dysbiosis and
cognitive performance. Our results suggest that the rela-
tionship between increased gut microbiome dysbiosis
and worsened cognitive performance may be partially
mediated by brain age. The implications of these findings
could pave the way for novel interventions targeting the
gut microbiome to mitigate age-related cognitive decline
and improve the quality of life in older adults.
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CANCER MICROBIOME

The microbiome and human cancer

Gregory D. Sepich-Poore’, Laurence Zitvogel”>*, Ravid Straussman®, Jeff Hasty"’,
Jennifer A. Wargo®*°, Rob Knight"2*

Sepich-Poore et al., Science 371, eabc4552 (2021) 26 March 2021  Corrected 17 July 2023.

tation landscape. Large-scale clinical trials
are currently testing the efficacy of micro-
biota modulation approaches, ranging from
dietary modifications to intratumorally in-
jected, engineered bacteria. These bacterial
cancer therapies, if safe and effective, could
tremendously expand the cancer therapy
armamentarium. Altogether, integrating the
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Microbiome and cancer

Nyssa Cullin,'* Camila Azevedo Antunes,’-* Ravid Straussman,? Christoph K. Stein-Thoeringer,’-* and Eran Elinav'-%*

Microbiome and Cancer Division, German Cancer Research Center (DKFZ), Im Neuenheimer Feld 280, 69120 Heidelberg, Germany

2Department of Molecular Cell Biology, Weizmann Institute of Science, 234 Herzl Street, 7610001 Rehovot, Israel
3Department of Immunology, Weizmann Institute of Science, 234 Herzl Street, 7610001 Rehovot, Israel

4These authors contributed equally

*Correspondence: c.stein-thoeringer@dkfz-heidelberg.de (C.K.S.-T.), e.elinav@dkfz-heidelberg.de (E.E.)

https://doi.org/10.1016/j.ccell.2021.08.006
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Cell

Cardiometabolic benefits of a non-industrialized-

type diet are linked to gut microbiome modulation Li et al., 2025, Cell 188, 1226-1247
March 6, 2025 © 2025 The Authors. Published by Elsevier Inc.

Non-industrialized-type diet Lost microbe In brief
_"Restore diet" Limosilactobacillus reuteri
: Is it possible to restore the human gut

microbiome in industrialized settings and
reintroduce microbial species that have
been lost? In healthy adults, Li et al. found
that consuming a diet mimicking non-
industrialized dietary patterns (restore

Restore diet: diet) together with a bacterium rarely
L. reuteri persistence T & e
Plant-targeted CAZymes Baselinaand found in industrialized human gut
- Fecal SCFAs : . . X . . :

4 diet-responsive microbiomes (Limosilactobacillus reuteri)

( Microbiome diversity -

C Pro-inflammatory taxa predict clinical enhanced persistence of the latter. The

- (e.g., Bilophila) responses " ’ .

Mucin-targeted CAZymes diet also redressed several microbiome
Microbiota-derived plasma o i features altered by industrialization,
melaboilios Bl ciimpoee which was linked to considerable

(e.g., indole-3-propionic acid)

Body weight
* Fasting glucose

cardiometabolic benefits.

I//,

Fasting cholesterol
Inflammatory markers
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Akkermansia muciniphila: paradigm
for next-generation beneficial
MmIicroorganisms

Patrice D. Cani®'®, Clara Depommier®’', Muriel Derrien(®?, Amandine Everard®’
and Willem M. de Vos@®3>4

NATURE REVIEWS | GASTROENTEROLOGY & HEPATOLOGY  VOLUME 19| OCTOBER 2022 |

Key points

* A lower abundance of Akkermansia muciniphila has been associated with multiple
diseases in both mouse models and in humans.

* A. muciniphila has proven efficacy to improve obesity, type 2 and type 1 diabetes
mellitus, hepatic steatosis, intestinal inflammation and different cancers (colon
cancer, response to immune checkpoints) in mice.

* Numerous mechanisms linking A. muciniphila, specific metabolites or membrane
proteins and host cell types or receptors have been identified.

* Pasteurized A. muciniphila Muc' is more efficient than the live bacterium and has
proven safety and efficacy in numerous studies in mice and in a proof-of-concept
study in humans.

* A. muciniphila contributes to the maintenance of a healthy gut barrier, thereby
regulating immunity, and also limits the onset of inflammation, which is the root
cause of numerous diseases.
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Gut
T Gut barrier
* Mucus production
* Goblet cell numbers
* Antimicrobial peptides
* Tight junction proteins

Systemic
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1 Body weight
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d Fat mass

J Inflammation

Brown adipose
T Thermogenesis
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1 Plasma glucose levels
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Effects of Intermittent Fasting on Health,
Aging, and Disease

Rafael de Cabo, Ph.D., and Mark P. Mattson, Ph.D.

N ENGL) MED 381,26 NEJM.ORG DECEMBER 26, 2019

Long-Term
Adaptations

Y

Medical Education Physicians, Dietitians, and Nurses Lifestyle-Change Centers
Basic science Family practice Inpatient (3—4 wk)
Indications Internal medicine Outpatient (2-5 days/wk)

Risk reduction > Pediatrics ~<— | |mplementation of
Treatment Cardiology intermittent fasting
Implementation Oncology Diet composition
Psychiatry Exercise programs

Increased insulin sensitivity
Increased HRV

Improved lipid metabolism
Healthy gut microbiota

Reduced abdominal fat
Reduced inflammation
Reduced blood pressure

Sample Prescriptions
Month Time-Restricted Feeding 5:2 Intermittent Fasting
Month 1 10-Hr feeding period 5 days/wk 1000 calories 1 day/wk Food log
Month 2 8-Hr feeding period 5 days/wk 1000 calories 2 days/wk Body weight
Month 3 6-Hr feeding period 5 days/wk 750 calories 2 days/wk Glucose
Month 4 (goal) 6-Hr feeding period 7 days/wk 500 calories 2 days/wk Ketones

Y

Figure 4. Incorporation of Intermittent-Fasting Patterns into Health Care Practice and Lifestyles.
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Can't Sleep? Your Microbiome May Play a Role

The gut microbiome plays a role in sleep regulation; its
composition fluctuates throughout the day.

Source: BioRender.com; American Society for Microbiology Nov 11, 2025
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Microbes Impact Sleep—And Vice Versa
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mielta”

Lillen yliopisto
Ranska
7.12.1854

Louis Pasteur’in (1822-1895)
muotokuva
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