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IN & OUTside… Microorganisms are all over!
Personal Care and Nutraceutical markets: 
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infection, antibiotic use and other environmental factors 
resulting in some cases in a condition of unbalance known as 
gut microbiota dysbiosis (7).

HAVE YOU EVER HEARD ABOUT GUT-BRAIN-SKIN AXIS?

Is there something more than the established and recognized 
importance of gut microbiota and the emerging knowledge 
about the skin one? Of course! What’s new (well, not so new 
for the experts) is an interesting connection between the 
gut, the skin and the brain… Have you ever heard about 
Gut-Brain-Skin axis? Studies and theories concerning a link 
between dermatology, mental health and the gut microbes 
go back to the earliest years of last century: the gut-brain-
skin unifying theory was fi rst postulated in 1930 by Stokes and 
Pillsbury. They attributed emotional states (depression, worry, 
anxiety, …) to altered gastrointestinal tract function and 
microbiota, which they theorised, in turns promotes local and 
systemic infl ammation. According to Stokes and Pillsbury, 
stress-induced alterations to microbial fl ora could increase 
intestinal permeability, thus setting the stage for systemic and 
local skin infl ammation. This theory has been consequentially 
deepened and investigated, rising evidence to what, in 
brief, we know today: the functional integrity and microbial 
residents of the intestinal tract may play a mediating role 
in both skin infl ammation and emotional behaviour (8). 
Today’s studies, gives explanation and example of the 
mechanism of action that lies at the heart of this essential 
axis.  As an example, in 2005 Wand and Wu, showed how 
psychological stress can encourage bacterial overgrowth 
in the gut, stagnates normal small intestinal transit time and 
compromises intestinal barrier. Similarly, Addolorato et al. 
(2008) and Pimentel et al. (2000) demonstrated how bacterial 
overgrowth in the small intestine (SIBO) is strongly associated 
with anxiety and depression, while eradication of SIBO 
improves emotional symptoms.  Interestingly, in 2008, Parodi 
et al. demonstrated how SIBO is more prevalent in persons 
with skin diseases (acne rosacea). In addition to this, today 
we know that there are well-known similarities in signalling and 
innervations between the skin and the gut; it is moreover long 
established that cells of the brain, gut and skin are linked by 
common embryonic origin (8).

Now, considering the importance of intestine equilibrium 
for skin and mood status and, vice versa, seeing that its 
stability and functionality can be affected by emotional 

FROM OUTSIDE TO INSIDE: THE VITAL ROLE OF GUT MICROBIOTA

Did you remember to take care of your skin microbiota last 
summer, while sunbathing, swimming in the sea, trekking and 
climbing mountains? Now that the importance and role of 
microorganisms’ community inhabiting our skin is getting more 
and more widespread, I am sure you did it, or at least you 
thought about your commensal friends that were relaxing 
together with you on holiday, laying on your skin! What about 
the rest of “friends” inhabiting our body? Probably you know 
already that microorganisms are not only inhabiting the skin, 
but, on the contrary, we can fi nd complex ecosystem of 
bacteria colonizing different areas of our body (i.e. mouth, 
gut, airways, vagina) (1). Maybe you will be surprised by 
recent studies reporting that the number of microbial cells 
inhabiting human body is in the same order of the total 
number of human cells (2).

Historically, the gut 
microbiota is the most 
well-known, studied 
and recognized also 
in the public domain. 
When I was a child, 
my grandmother 
used to quote an 
Italian proverb, 
whose meaning was 
more or less “As long 
as you have smelling 
demonstration of 

your intestine working, you are in perfect health” (believe me, 
it cannot be literally reported here!). Today, we know that 
the human intestine is home to approximately 1014 functional 
microorganisms including bacteria, fungi, yeasts, viruses, and 
protozoa (3); some of them are benefi cial for the host, but 
others have pathogenic potential (4). Among the benefi cial 
bacteria, we fi nd several vital benefi ts for us: one of the most 
important consists in the production of metabolites, which 
result in essential effects for the host (i.e.  energy source, 
infl ammation, immune responses and hormones regulation, 
nervous system modulation and, interestingly, even tumour 
suppression) (5). In addition to this, commensal bacteria 
competitively inhibit the colonization of pathogens and 
can regulate the integrity of the intestinal epithelium, thus 
protecting us (6). The stability and diversity of this complex 
but essential microbes’ population can be hindered by stress, 
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states, it is reasonable to 
wonder how to modulate 
gut microbiota, so that 
skin and mood health 
can benefi t as much as 
possible.

PROBIOTICS, THESE GREAT 
ALLEYS!

According to the WHO 
defi nition, probiotics are 

living organisms that, if administered in adequate amount, 
can exert a benefi t to the host. Generally, they are bacteria 
belonging to Lactobacilli and Bifi dobacteria species, 
although a growing awareness is moving towards less 
common genera and species (i.e. Akkermansia muciniphila, 
Streptococcus salivarius, Fecalibacterium prausnitzii).

The consumption of live microbial food supplements, defi ned 
as probiotics, are thought to equilibrate intestinal microbial 
population and to prevent and treat a variety of diseases 
(for example: reduction of lactose intolerance symptoms, 
decrease of cholesterol levels, protection against pathogenic 
bacteria and replenishment of intestinal fl ora after antibiotic 
therapy) (9, 10). We observed above how the gut microbiota 
can modulate stress response and it is also implicated in 
anxiety, depression and cognition; therefore, the introduction 
of probiotic can prevent, delay or ease neurological disorders 
(11). Gut microbes and oral probiotics could also be linked 
to the skin by their ability to infl uence systemic infl ammation, 
oxidative stress, glycaemic control and tissue lipid content (8).

There are plenty of studies proving the benefi cial effect of 
probiotics administration on mood and skin conditions, such 
as better tolerance and compliance with antibiotics (12), 
improvement of clinical grade of acne (13), reduction of 
systemic markers of oxidative stress and infl ammation (14-
16), alleviation of depressive symptoms (8), improvement of 
both constipation and acne vulgaris (17), mood scores (18), 
anxiety, depression, anger and also lower levels of the stress 
hormone cortisol (19). In the past, these benefi cial effects 
were simply drawn from subjects’ observation after probiotics 
administration, with any proper scientifi c investigation at 
support. Today, thanks to huge breakthroughs in the scientifi c 
research, the biochemical mechanisms of action have been 
explored, some of them are reported in Table 1.

PRO-, PRE- AND POSTBIOTICS IN COSMETICS

While the emergence of probiotics use in food can be dated 
in the 1990s (Western market), in skincare they do not have 
such a long history (20). Nevertheless, it is not that diffi cult 
to understand why they can be considered an interesting 
possibility and challenge for both marketing and R&D in 
Personal Care: skin microbiota and microbiome are key 
factors for the skin health, it is nowadays well-established, 
isn’t it? We already spoke in a previous article about multiple 
benefi cial effects of microbiome on the skin (secretion 
of compounds that protect us from potential pathogens, 
interaction with our immune system, modulation of skin pH 
and chemical environment). 

Now, the use of probiotics is hypothesised to potentially 
modulate the skin microbiome, and thus to indirectly 
modulate the chemistry of the skin (20). The skin microbiota 
balance can be protected (maintained), enhanced and 
restored (re-balances) using a wide variety of ingredients 
such as pro-, pre- and post-biotics (21) -defi nitions in 
topical cosmetics are provided in Table 2-. Et voilà, easy to 
understand, now, why these ingredients are becoming more 
and more of interest in our market as well!

WHAT ABOUT SAFETY AND STABILITY OF SKIN MICROBIOME-
BASED PRODUCTS?

We all know very well how longstanding is the issue of 
Personal Care preservation, especially in last decades, where 
preservatives have become object of misleading marketing 
pressures and increasing regulatory restrictions. Thus, it appears 
kind of funny to think about volunteer addition of bacteria 
into fi nished formulas, which we are trying to protect from 
microorganisms’ contamination using every possible imaginable 
means for ages! The use of pre-, post- and probiotics has 
been already approached by some customers, and it is quite 
common in some markets. Nevertheless, it also true that in 
Europe, a lot of grey areas still remain around their safety, 
compliance to regulation and type of admitted claim: what 
about challenge test results after the use of probiotics? Do 
they really have only positive outcomes on the users? What 
about formula stability? Which type of tests and methods are 
approved for the validation of their effi cacy? … No need to 
panic! As for all cosmetics, also skin microbiome-based products 

Table 1. Example of Probiotics effi cacy and mechanisms of action (23).

Table 2. Pro- Pre- and Postbiotics defi nitions (22).
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must be subject to regulatory dictates, before the release on the 
market: safe for human health when used under foreseeable 
conditions of use (cornerstone of all regulations), compliant to 
the regulations of targeted marketing territories, and their claims 
need to be substantiated, truthful and not misleading (22).

SKIN MICROBIOME AND X-BIOTICS: A TEMPORARY TREND OR THE 
FUTURE DIRECTION IN PERSONAL CARE? 

Even though the knowledge and comprehension of skin 
microbiome is a relative new fi eld of research (especially if 
compared to gut microbiota understanding), and the use 
of probiotics in skincare for sure has no such a long history, 
the rationale is well supported! It is generally accepted that 
bacteria have profound effects on the chemistry of the skin, 
and that skin’s commensal bacteria live in symbiosis with 
the human body (20). In recent years, the number of studies 
on benefi ts of topical probiotic applications has defi nitely 
increased. In 1999, Di Marzo et al., demonstrated how 
the lactic acid bacteria Streptococcus thermophilus may 
increase ceramide production when applied on the skin; 
Even more recently, in 2010, Guenichè et al., reported the 
attenuation of skin infl ammation thanks to topical application 
of Bifi dobacterium longum; in the same period, the use of 
various probiotic lactic acid bacteria was demonstrated to  
provide in vitro antimicrobial activity against P. acnes (24, 25).
 
In addition to the above, especially given the gut-brain-
skin axis model, skin disorders appear as extremely complex 
conditions to be addressed with a single approach. External 
factors like pollution, UV rays, humidity and temperature affect 
the performance of our skin. At the same time, our life style 
(diet, sleep, water intake, …) can negatively infl uence our gut 
diversity and its function, leading to gastro-intestinal dysbiosis, 
responsible for activating chronic infl ammation and oxidative 
stress. It is true: skin is the mirror of our body, and we cannot 
consider it anymore as a simple proverb! It has been actually 
scientifi cally demonstrated in depth! In lights of this, new trends 
for skin health and beauty, are emerging. One of this consists in 
the research of a combined activity from the inside and outside 
of our organism; not surprisingly, the number of Nutraceutical/
Cosmetic companies which are moving to the other sector 
is increasing, they offer skin specifi c treatments by combining 
topic applications with oral intake of food supplements. Other 
personal care trends see the idea of skin care treatments that 
are customized on the “microbial fi ngerprint”, to predict effects 
and determine the best cosmetic personalised program (22).

I think we can say it now… time will tell! We stand on the side of 
scientifi c progress and we support ingredients whose effi cacy 
is based on scientifi c evidences, with the fi nal goal to provide 
end users with more and more performant fi nished formulas, 
obviously safe, to protect, improve and boost the skin state. 
Thus, welcome to the development of further studies on the skin 
microbiome and the use of x-biotics to modulate, protect and 
enhance it. We are sure that time will prove us right! 
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