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What does food really mean for human beings? Does it simply provide the body with the “fuel” 
needed for life, like petrol in a car? We don't need to be researchers to recognize that this statement 
is somehow incomplete. We only need to be curious enough to observe that what we require for 
thinking, creating, feeling, or doing is not proportional to the amount of food we eat – a full belly is 
more often accompanied by feeling fatigued than by thinking innovative thoughts! 
 
The dynamic view of nutrition developed by Rudolf Steiner in the early 20th century already gave 
indications that our capacity as human beings to connect our thinking and our actions is affected by 
the quality of the food we consume (Pfeiffer 1956). As far back as 1920, Rudolf Steiner was 
referring to the brain-gut axis in his lectures for doctors (Steiner 2020). What indications are we 
finding in current scientific research? 
 
We can begin by considering the deterioration of cognitive abilities in human beings, which has 
been increasing around the world since the second half of the 20th century (Carrillo et al. 2019).  In 
broad terms, cognition can be characterized by cognitive functions such as: sustained attention (the 
ability to maintain attention on something for a long period), selective attention (the ability to focus 
the mind on a specific thing), immediate memory (the ability to maintain a small amount of 
information for a short time period), and working memory (the capacity to store and manage 
information for performing complex cognitive tasks such as language, reading and mathematics) 
(Carrillo et al. 2019). The worldwide increase in cognitive deterioration has most often been 
associated with degenerative diseases such as Alzheimer’s or dementia that, according to the World 
Health Organization (WHO), affect a new person every 4 seconds. Cognitive impairment has 
therefore become an increasing societal burden that we are called upon to overcome. Certainly, a 
first step might be to better understand the relationship between cognition and the food we consume.  
 
In contrast to 1920 when Rudolf Steiner held the first lectures for doctors, the existence of an 
interrelationship between the brain and the gut microbiota, what is called the “brain-gut-microbiome 
axis” (Borre et al. 2014; Evrensel et al., 2015; Carabotti et al., 2015), is fairly well established today. 
It turns out that the human intestinal tract is, in fact, a huge ecosystem containing about 38 trillion 
gut microbial cells (Sender et al., 2016). As described by Carabotti et al., 2015, the brain affects gut 
function via the hypothalamic-pituitary-adrenal axis and the autonomic nervous system. For 
example, norepinephrine released by the brain during periods of stress stimulates gut pathogen 
proliferation. Conversely, the gut microbiota can affect the central nervous system by producing a 
variety of metabolites and products – neuroactive substances and hormones that traverse the enteric 
nervous system, vagus nerve, circulatory system or immune system to reach the brain (Liu et al., 
2022). 
 



Thus, a host-associated microbiota – where microorganisms occur inside and on host surfaces – 
plays an important role not only at a physiological level (gastrointestinal function, immunity and 
metabolism) but also at a behavioral level, such as in social, communication and cognitive 
behaviors, as shown by Vuong, et al. 2017 in their research with lab animals and animals in the 
wild. The gut microbiota intervention studies done on human populations, which aimed at 
improving cognition or brain function, resulted in improvements in visuospatial memory, verbal 
learning and memory, and aspects of vigilant attention. In addition, certain single- or multi-species 
probiotics and prebiotics have demonstrated an ability to interact with the brain and elicit a positive 
bacteria-cognition relationship (Tooley, 2020; Lew et al. 2018). 
 
Furthermore, as reported in Bagga et al. 2017, 2018, the gut microbiota plays a role in regulating 
mood, anxiety, pain and intuitive decision making. For example, a probiotic taken for 4-5 weeks 
was shown to influence the emotional decision-making process, also known as the intuitive or “gut 
decision” process. Lew et al. 2018, observed that administration of probiotics was accompanied by 
enhanced memory and cognitive traits such as social emotional cognition, verbal learning and 
memory. The cognitive outcomes of another study (Roman et al., 2018) showed a significant 
positive effect of probiotic treatment on decision-making processes and in particular, a reduction of 
impulsive behavior in a population diagnosed with fibromyalgia who received probiotic treatment 
for 8 weeks.  
 
In another study, the NU-AGE dietary intervention project researched the effect of following a 
Mediterranean Diet for 12 months on the microbiome and the health of elderly individuals aged 65–
79 years. The Mediterranean Diet regime consists of increased consumption of vegetables, legumes, 
fruits, nuts, olive oil and fish and low consumption of red meat. The results confirmed that there is 
a significant association between adherence to the diet and beneficial changes in gut microbiome 
composition and therefore in overall cognitive ability, episodic memory and physical well-being. 
 
So we find that many researchers agree: lifestyle factors, like nutrition, represent crucial targets in 
preventing cognitive decline. In addition to the intake of probiotics and other special products, it 
was observed that a high daily intake of fruits and vegetables leads to better cognitive performance 
due to their rich polyphenol content (Haskell-Ramsay et al. 2022). As reported by Carrillo et al. 
2019, these compounds act to improve neuronal plasticity, blood nitric oxide levels and 
oxygenation. In fact, different studies from 23 developed countries showed that polyphenol 
consumption decreases the rates of dementia, depression and Alzheimer’s disease. 
 
It is worth noting, therefore, that agriculture management practices have been shown to impact 
phenolic levels in fruits and vegetables (Veberic, 2016). Organic food is often characterized by 
higher phenolic content, as demonstrated in a two-year trial with the leaves and fruits of four apple 
cultivars (Petkovsek et al. 2010). Similarly, biodynamic and organic mangoes, as compared to those 
grown conventionally, showed a significantly higher flavonoid content (Maciel et al. 2011). Heimler 
et al. 2011 compared different production systems (conventional, organic and biodynamic) and 
found that the highest content of polyphenol was observed in Batavia lettuce (Lactuca sativa var. 
capitata) grown under biodynamic conditions. Bavec et al. 2010 also observed that biodynamic 



beetroot (Beta vulgaris) had the highest phenolic content followed by beetroot grown under organic 
conditions, with the lowest amount found in conventionally grown beetroot. 
 
So the type of food we consume as well as its quality has an impact on the gut microbiota, and this 
in turn is linked to a healthy mind and cognitive capacity. There is certainly more to consider here. 
For example, what about additional factors that might influence gut microbiota like movement, 
mediation and stress avoidance? And we should be careful to not jump to ascribing particular states 
of mind or disease to the microbiota, or cognitive performance to specific secondary plant 
substances. Nevertheless, what we have found is a distinct correlation between agriculture, food, 
gut microbiota, cognition and health that is worth researching further. This connection suggests that 
it is not individual factors or nutrients that produce an effect, but it is always an interaction, and if 
one part of the whole is not complete, the whole cannot be complete. 



Bibliography 

• Bagga, D.; Koschutnig, K.; Mohan, B.; Aigner, C. S.; Reichert, J.; Holzer, P.; & Schöpf, 
V. When gut speaks, brain listens: Exploring the influence of gut microbiota on emotional 
decision making. Abstract from OHBM Annual Meeting, Vancouver, Canada, 2017. 

• Bagga, D.; Reichert, J.L.; Koschutnig, K.; Aigner, C.S.; Holzer, P.; Koskinen, K.; Moissl-
Eichinger, C.; Schöpf, V. Probiotics drive gut microbiome triggering emotional brain 
signatures. Gut Microbes. 2018, 9, 486–496. 

• Bavec M.; Turinek M.; Grobelnik-Mlakar S.; Slatnar A.; Bavec F. Influence of industrial 
and alternative farming systems on contents of sugars, organic acids, total phenolic 
content, and the antioxidant activity of Red Beet (Beta Vulgaris L. Ssp. Vulgaris Rote 
Kugel). J. Agric. Food Chem., 2010, 58, 11825-11831. 

• Borre, Y. E., Moloney, R. D., Clarke, G., Dinan, T. G.; Cryan, J. F. The impact of 
microbiota on brain and behavior: mechanisms & therapeutic potential. Adv. Exp. Med. 
Biol. 2014, 817, 373–403. 

• Carabotti, M.; Scirocco, A.; Maselli, M.A.; Severi, C. The gut-brain axis: interactions 
between enteric microbiota, central and enteric nervous systems. Annals of 
Gastroenterology. 2015, 28, 203-209. 

• Carrillo, J.A.; Zafrilla, M.P; Marhuenda, J. Cognitive Function and Consumption of Fruit 
and Vegetable Polyphenols in a Young Population: Is There a Relationship? Foods. 2019, 
8, 507. 

• Evrensel A.; Ceylan M.E. The gut-brain axis: the missing link in depression. Clin 
Psychopharmacol Neurosci. 2015, 13(3):239. 

• Ghosh TS.; Rampelli S.; Jeffery IB.; et al Mediterranean diet intervention alters the gut 
microbiome in older people reducing frailty and improving health status: the NU-AGE 1-
year dietary intervention across five European countries. Gut 2020; 69:1218-1228. 

• Haskell-Ramsay, C.F.; Dodd, F.L.; Smith, D.; Cuthbertson, L.; Nelson, A.; Lodge, J.K.; 
Jackson, P.A. Mixed tree nuts, cognition and gut microbiota: a 4-week, placebo-controlled 
randomized crossover trial in healthy non-elderly adults. Journal of Nutrition. 2022 

• Heimler D.; Vignolini P.; Arfaioli P.; Isolani L.; Romani A. Conventional, organic and 
biodynamic farming: differences in polyphenol content and antioxidant activity of Batavia 
Lettuce, J. Sci. Food Agric., 2011, 92, 551-556. 

• Lew, L.C.; Hor, Y.Y.; Liong, M.T.; Yuso , N.A.A.; Yuso , M.S.B.; Roslan, N.S.; Ahmad, 
A.; Mohammad, J.A.M.; Zakaria, N.; Choi, S.B.; et al. Probiotic Lactobacillus plantarum 
P8 alleviated stress and anxiety while enhancing memory and cognition in stressed adults: 
A randomised, double-blind, placebo-controlled study. Clin. Nutr. 2018 

• Liu, L.; Huh, J.R.; Shah, K. Microbiota and the gut-brain-axis: Implications for new 
therapeutic design in the CNS. eBioMedicine. 2022, 77: 103908 

• Maciel, L.F.; Oliveira, C.D.S.; Bispo, E.d.S.; Spinola Miranda, M.D.P. Antioxidant activity, 
total phenolic compounds and flavonoids of mangoes coming from biodynamic, organic and 
conventional cultivations in three maturation stages. Br. Food J. 2011, 113, 1103–1113. 

• Petkovsek, M.; Slatnar, A.; Stampar, F.; Veberic, R. The influence of organic/integrated 
production on the content of phenolic compounds in apple leaves and fruits in four different 
varieties over a 2-year period. J. Sci. Food Agric. 2010, 90, 2366–2378 

• Pfeiffer, E. In: Wir erlebten Rudolf Steiner. Stuttgart 1956 
• Roman, P.;  Estévez, A.F.; Miras, A.; Sánchez-Labraca, N. A Pilot Randomized Controlled 

Trial to Explore Cognitive and Emotional Effects of Probiotics in Fibromyalgia. Sci Rep. 
2018 ;8(1):10965. 

• Sender, R.; Fuchs, S.; Milo, R. Revised estimates for the number of human and bacteria cells 
in the body. PLoS Biol. 2016, 14, e1002533. 

• Steiner, R. Geisteswissenschaft und Medizin, Rudolf Steiner Verlag, 8. Aufl. 2020 



• Tooley, K.L. Effects of the human gut microbiota on cognitive performance, brain structure 
and function: a narrative review. Nutrients. 2020, 12, 3009. 

• Veberic, R. The impact of production technology on plant phenolics. Horticulturae 2016, 2, 
8. 

• Vuong, H.E.; Yano, J.M.; Fung, T.C.; Hsiao, E.Y. The Microbiome and Host Behavior. 
Annu. Rev. Neurosci. 2017, 40, 21–49. 


