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Probiotics, which are used in the management of health and
disease, are currently an emerging topic in the scientific lit-
erature in general as well as in pharmacological journals
(Fig. 1). Therefore, the question arises whether the scientific
evaluation of probiotics is a topic relevant for pharmacol-
ogy. More specifically, we have to ask the question whether
Naunyn—Schmiedeberg’s Archives of Pharmacology (NSAP)
is a proper journal to publish articles on probiotics. This
question has been recently discussed within the Editorial
Board since we already received submissions of this topic.
Several submissions have been rejected, but one paper has
been recently published (Patel et al. 2020). The rejections
were, in part, due to the fact that criteria for submissions on
probiotics to this journal have not yet been officially defined.

Therefore, we would like to provide official editorial
guidelines to our authors on criteria for papers on probiotics
to be considered for publication in NSAP. To the best of our
knowledge, this is one of the first editorials in pharmacologi-
cal journals defining the criteria required for submissions of
studies on probiotics.

Pharmacology is the scientific discipline analyzing the
effects of a pharmacon (more commonly referred to as drug)
on a living organism, and vice versa (Seifert 2019). A phar-
macon is any artificial or natural substance that affects a
living organism’s physiology at the cellular, tissue, or organ
level. Thus, pharmacology is the science studying the inter-
actions between a biologically active substance and a liv-
ing organism. To discriminate between pharmacology and
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toxicology, it may be added that the pharmacon supports
the organism’s health status and does not harm it. This is,
however, a very weak discriminatory line since it is not only
a matter of the pharmacon’s nature, but also of its concentra-
tion and mode of application (Seifert 2019). Regarding the
initial question, we consequently have to ask whether pro-
biotics are a substance that interacts with a living organism.

According to the Food and Agriculture Organization/
World Health Organization (FAO/WHO) definition, probi-
otics are live (micro)organisms (mostly bacteria and yeasts)
that, when administered in adequate amounts, confer a
health benefit on the host (Hill et al. 2014). Probiotics confer
a health benefit to the living organism (the host) by affecting
its physiology. Also, the host affects the probiotic’s physiol-
ogy, at least by final excretion (permanent colonization is
very rare), rendering it a true interaction as required by the
definition of pharmacology.

Thus, eventually the question remains whether the term
“substance” includes live (micro)organisms. Commonly,
substance is meant to be a chemically defined material
excluding probiotics from the definition. However, we may
consider probiotics not just as pharmacologically active
substance, but rather a specific formulation of microorgan-
isms, constituting a medicine or medicament. Thus, probi-
otics contain the active substance formulated in a series of
supportive compounds. Indeed, although we just start to
understand the effects of probiotics by defining the specific
microbial species that provide a therapeutic benefit in a path-
ological situation, it is most probable that defined microbial
molecular structures, but not the entire probiotic micro-
organism, confer the beneficial effect (Fig. 2). In essence,
probiotics are mixtures of substances forming a medicine
or medicament. Thus, the task of pharmacology would
be the identification of the “substance” transported by the
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Fig.1 Number of publications on probiotics in PubMed. avoided,
org. The search strings “probiotic” (all journals) or *((“Euro- 9. at least the evaluation of some mechanistic insight

pean journal of pharmacology”[Journal]) OR (“The Journal of
pharmacology and experimental therapeutics”[Journal]) OR
(“Biochemical  pharmacology”[Journal]) OR  (“British  jour-
nal of pharmacology”[Journal]) OR (“Journal of pharma-
ceutical sciences”[Journal]) OR (“Naunyn—Schmiedeberg’s
archives of pharmacology”[Journal]) OR (“Basic clinical phar-
macology toxicology”’[Journal]) OR  (“Clinical pharmacol-
ogy and therapeutics”’[Journal]) OR (“Experimental and thera-
peutic medicine”’[Journal]) OR (“Alimentary pharmacology
therapeutics”[Journal])) AND (probiotic)’ (Pharma. Journals) was
used to search PubMed.org on June 2, 2021

probiotics, and its scientific evaluation, very similar to the
field of “herbal medicine” (Merfort et al. 2017). In conclu-
sion, the integration of scientific articles handling probiotics
in NSAP is, in principle, justified.

Papers dealing with probiotics to be considered for publi-
cation in NSAP must fulfill ten essential criteria:

Fig.2 Proposed mechanism of probiotics effects on the host. Pro-
biotics (blue) are fermented for multiplication and activation.
Thereby, they produce possibly active substances (green 3-cyclic
symbols =“‘postbiotica”). After ingestion, both can interact with the
host’s epithelia and/or endogenous microbiota (red). Interaction of the
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regarding the probiotics-induced observation is
expected.

10. Authors must clearly outline unknown facets of the
effects of probiotics and suggest appropriate future
studies to address these issues.

In an exemplary paper published in 2020 in NSAP
(Patel et al. 2020), the above criteria have been sufficiently
fulfilled.

In conclusion, Naunyn—Schmiedeberg’s Archives of
Pharmacology welcomes papers in the emerging field of
probiotics (Fig. 1) that follow the above-listed ten scientific
criteria and particularly aim at elucidating the complex
mechanisms underlying the pharmacological effects of
probiotics (Fig. 2).

microbiota with the host’s epithelia or microbiota can be performed
either by direct cell-cell contacts via cell surface molecules or by
substances produced specifically in the host’s gastrointestinal micro-
environment (yellow 2- and 4-cyclic symbols)
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Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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