CLINICAL: GUT MICROBIOME
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THE GUTS OF SKINCARE

Dr Sam Robson focuses on the link between healthy skin and the
healthy balance of the bacteria in our gut, our microbiome

Although the skin is the largest organ
in the human body, our skin is often
viewed more simplistically than our
other organs. Over recent years,
however, skin health is being linked
progressively with complex processes
in other organs and with aspects of
our lifestyle.

What is the
microbiome?

The human body is home to about
100 trillion microorganisms (bacteria,
viruses and fungi) that are collectively
known as the microbiome.” The
human microbiome should be
viewed as an essential organ given

its involvement in immunity, host
nutrition and vitamin synthesis.? With
its influence on energy metabolism
and fat storage and its ability to affect
behaviour and emotional well-being,
it is hardly surprising that it has
become a recent focus for research.
Its importance is such that it has been
referred to as the 'second brain® and
the 'conductor of the orchestra’, given
its role in facilitating communication
between the immune system and the
nervous system to maintain a state of
homeostasis.*
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The diversity of the microbiome is
such that it has been suggested

that the collective microbiome may
contain more genes than there

are stars in the universe® and that
the human microbiome is more
unique to an individual than their
fingerprint.® Although the microbiome
has been referred to as the second
human genome,” a significant
difference between the two is that
the microbiome is dynamic and
changes during early development®
and in response to environmental and
lifestyle factors® (such as diet, sleep
and physical activity) as well as to
medications and disease.™

The relationship between changes

in microbiome composition and
disease pathogenesis is complex and
as yet poorly understood; research

is underway into cause and effect

- currently, it is believed that the
relationship is two-way - that is to say
that dysbiosis (microbial imbalance)
causes health problems and health
problems themselves cause dysbiosis.

Skin Microbiome

When talking about the microbiome,
one is generally referring to the
gut microbiome but, the skin itself

is a rich ecosystem that supports
diverse populations of microbes

and, in so doing, has its own

unique microbiome." The differing
habitats of the skin - dry, moist and
sebaceous - favour different microbial
communities that vary depending

on whether their environment is
predominantly aerobic or anaerobic.

The skin microbiome plays an
important role in homeostasis,
partially through its maintenance

of the cutaneous immune system.
Studies of the gut and skin
microbiome have highlighted the
symbiotic relationship between the
microbes and health - and how when
this is disrupted, health suffers. It has
also become apparent that microbial
diversity of each influences health
with evidence that increased microbial
diversity is associated with improved
physiology and homeostasis.'?

Recent research looking at the
associations between the skin and
gut microbiota and dermatologic
conditions such as acne, rosacea, and
atopic dermatitis have highlighted the
significance of microbiome diversity."
Looking at each of these conditions,
in turn, allows us to consider these
relationships further.
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Acne

Moderate to severe acne vulgaris is
probably the most common complaint
seen in aesthetic clinics.”® The causes
of acne are complex and multifactorial,
and often an individual will have an
underlying genetic predisposition.”> The
pathogenesis of acne involves blocked
pores, excess sebum production,
bacterial invasion, and subsequent
inflammation.' The course of acne

for an individual will be variable and is
susceptible to hormonal changes and
any other factor that impacts on these
pathogenic features; lifestyle factors
such as diet, sleep, and stress have long
been known to exacerbate acne.'™

'8 On the skin itself, the condition is
promoted by intermicrobial interaction
rather than by the mere presence of

a particular microbe. More recently,
attention has been focused on the

role of the gut microbiome in acne

and whether this plays an important
mediating role between lifestyle factors
and the condition.™

Rosacea

Rosacea is another common

chronic skin condition often seen in
aesthetic clinics. Usually, it presents

as facial flushing, telangiectasia and

can feature inflammatory papules

and pustules.?® The pathogenesis

of rosacea is not fully understood

but is usually postulated to be due

to neurovascular hypersensitivity,
dysregulated production and release of
inflammatory molecules, and disruption
of the usual skin microflora.?' The
cutaneous microbiome is thought to
play a significant role in rosacea, as

can be evidenced by the effectiveness
of some treatments which specifically
have antimicrobial effects.? It has been
suggested that the antibiotic therapy
may have both an anti-inflammatory
and an antibacterial effect.?

Research has indicated the role of a
gut-skin connection in rosacea with
evidence of higher prevalence of

Gl disturbances including Crohn's
disease, Coeliac disease, ulcerative
colitis, H.Pylori infection, small intestinal
bacterial overgrowth (SIBO) and irritable
bowel syndrome (IBS) in patients with
rosacea as compared with control
subjects. %

As with acne, there are individual
trigger factors that can exacerbate
rosacea flare-ups, and these will vary
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between individuals. It is well known
that dietary factors play a significant
role,> and many patients will manage
their condition by a combination of
avoiding known triggers and using
pharmacological management.?® More
recently, attention has been focused
on the role of the microbiome as

a mediator of some of the trigger
factors and for its direct implication in
gut health - as a means to effectively
improve both skin and gut health.?”

Atopic dermatitis
(Eczema)

This chronic skin condition is more
commonly known as eczema. Again,

it is a multifactorial condition that

may be present in aesthetic patients,
although, is less commonly the reason
for their attendance. The skin is often
dry, red and intensely itchy. The
pathogenesis is thought to have four
distinct contributing factors: genetic
predisposition, reduced diversity of
the skin microbiome, innate immunity
and adaptive immunity.?® These factors
interact to weaken the barrier function
of the skin, predisposing the skin's
susceptibility to infection and allergens,
thus further disrupting the homeostasis
of the skin microbiome, which in turn
exacerbates the atopic disease.”
Having previously explained that the
gut microbiome plays an important role
in immunity,"" it would seem logical to
conclude that it may therefore have an
important role in helping to manage
eczema.>03!

Improving our
microbiome, improving
our skin

Having established in looking at these
three common skin conditions that the
microbiome may have a distinct role
with each, that a diverse microbiome
is an important contributor to health,
and that the microbiome is dynamic
and changes in response to various
lifestyle factors, it is logical to explore
how lifestyle factors can impact on the
microbiome, and how to maximise the
positive effects.

Although overall diversity of the
microbiome is the intended goal, it is
helpful to think about 'good' and 'bad’
bacteria, for simplicity, with the aim of
having a higher preponderance of the
good bacteria.

These lifestyle factors are briefly
described below:

1. Diet* - This can be split into two
broad categories - those groups
of foods that support the good
bacteria and those that enhance
the bad:

Good bacteria are enhanced by:

»  Pulses, beans, lentils and legumes
Vegetables and fruit

»  High fibre foods such as nuts,
seeds, dried fruit and whole-grain
bread and pasta

>  Whole grains such as barley, brown
rice and rye

»  Probiotic foods (which contain
good bacteria) - yoghurt, kefir,
kombucha, fermented foods such
as kimchi and sauerkraut

Bad bacteria are encouraged by:

>  Refined carbohydrates and 'white
foods' - white bread, potatoes,
rice, pasta, cakes and pastries

>  Processed and high sugar foods -
This includes 'fast food' and food
containing lots of additives

> Soft drinks, including fizzy
drinks like colas, lemonades and
flavoured sodas

> Salty snacks - crisps, pretzels and
pizza

» Artificial sweeteners - aspartame,
sucralose, saccharin - all key
ingredients in diet foods and drinks

2. Stress® - Not only does stress
damage the balance of good:bad
bacteria, it has also been shown to
affect gut function. Stress can be
reduced by:

Meditation
Mindfulness
Relaxation therapy
CBT

Exercise

¥ v v v VY

3. Sleep** - The relationship between
sleep and the microbiome is bi-
directional. Research has shown
that just two nights of partial sleep
deprivation is enough to affect
the health and diversity of the gut
bacteria; at the same time, the
composition of the microbiome
can also affect the quality of one’s
sleep. Furthermore, disruption of
normal daily circadian rhythms
- caused by jet lag and shift work -
can significantly disrupt both sleep
patterns and gut bacteria.
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Physical Activity*>>° - Exercise

has been shown to boost the
production of good bacteria

by causing both changes in

gut function and its internal
environment. This can happen
with just three hours of moderate
exercise per week and is
independent of diet but contingent
on the sustainment of exercise.

Alcohol*’3# - Red wine can have
a positive effect on gut bacteria,
but too much alcohol promotes
an overgrowth of bad bacteria.
Research suggests just one
glass, every 1-2 weeks, is enough
whereas, one night of heavy
drinking (more than four drinks)
will disturb the microbiome.

Medication®*“° - Antibiotics kill
bacteria, so unsurprisingly will
disturb your microbiome, but other
drugs can also cause dysbiosis.
New research highlights the impact
that gut bacteria can have on the
effectiveness of some medications;
having a healthier microbiome may
make these drugs work better.

7. Smoking® - There is increasing
evidence that stopping smoking
can have a positive effect on
the diversity and health of the
microbiome. Although somewhat
controversially, there is also
research that suggests that
marijuana has a positive effect on
gut bacteria.*

As can be seen by considering all of
these factors, there can be many ways
of changing the microbiome. What

is probably obvious is that rarely will
any of these factors work in isolation,
and there is often a complex inter-
relationship, as shown in the diagram
below.

If patients can be encouraged to
consider these factors as part of an
overall management plan, then not
only will they benefit from a general
boost to their overall health and well-
being, but they will also see a greater
and longer-lasting improvement in
their skin. It is important for both
practitioners and patients to be aware
of these interactions and thus to
appreciate the effective interventions

that can have knock-on effects on
other areas of health and well-being,
as well as enhancing skin health. With
the ongoing revelations about the
importance of the microbiome and its
influence on all areas of health, this

is sure to be an area worth following,
as itis likely to offer opportunities to
enhance quality of life with potentially
minimal intervention.
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