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ABSTRACT
Introduction: Acne vulgaris, considered a chronic inflammatory and multifactorial disease, 
presents several therapeutic options. The use of probiotics is a good adjunctive treatment op-
tion due to its anti-inflammatory effect.
Objective: Based on the promising character of these studies, which derive mostly from oral 
probiotic therapy, we decided to investigate what results could come from the topical use of a 
probiotic bacterium that has undergone the tyndallization process.
Methods: In this study, we demonstrated the topical use of Lactobacillus plantarum GMNL06, 
alone, for three months.
Results: We obtained a therapeutic response considered good or very good in 90% of mild 
or moderate acne cases.
Conclusions:Vulgar acne, considered a chronic inflammatory and multifactorial disease, pres-
ents several therapeutic options. The use of probiotics has become an adjunct treatment due to 
its anti-inflammatory effect. In this study, we demonstrated that the use of topical probiotics, 
in monotherapy, for three months obtained therapeutic response considered good or very 
good in 90% of mild or moderate acne cases.
Keywords: Probiotics; Bacteria; Acne; Treatment

RESU MO
Introdução: A acne vulgar, considerada doença crônica inflamatória e multifatorial, apresenta diversas opções 
terapêuticas. O uso de probióticos tem se apresentado como uma boa opção de tratamento coadjuvante devido 
a seu efeito anti-inflamatório.
Objetivo: Com base no caráter promissor destes estudos, que são em sua grande maioria oriundos da probi-
oticoterapia de uso oral, decidiu-se investigar quais resultados poderiam advir de seu uso tópico, utilizando-se 
uma bactéria probiótica que passou pelo processo de tindalização. 
Métodos: Neste trabalho, demonstramos o uso tópico do Lactobacillus plantarum GMNL06, em monoter-
apia, por três meses.
Resultados: Obtivemos resposta terapêutica considerada boa ou muito boa em 90% dos casos de acne grau 
leve ou moderado.
Conclusões: O uso tópico de bactéria probiótica demonstrou ser eficaz no tratamento da acne, mesmo em 
monoterapia.
Palavras-chave: Probiótico; Bactéria; Acne; Tratamento
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INTRODUCTION
Acne is an inflammatory dermatosis of the pilosebaceous 

follicle. It has the following fundamental characteristics: the 
hyperproduction of glandular sebum, quantitative and qualita-
tive changes in sebum, Cutibacterium acnes increased coloniza-
tion, follicular hyperkeratinization, and release of inflammation 
mediators in the follicle and dermis adjacent. It is a frequent 
disease that has a chronic course, affecting adolescents and adults, 
mostly men, but it usually persists in adulthood in about 50% of 
individuals.1,2

The psychological and social impact of acne can lead to 
depression and anxiety, and its treatment is critical.2,3

Different etiopathogenic factors are involved, such as 
follicular hyperkeratinization, sebaceous hypersecretion, skin 
microbiome changes, immunological factors, inflammatory pro-
cess, in addition to other conditions that can influence the skin 
condition, such as diet and changes in the intestinal microbio-
me.4

Currently, it is considered that the inflammatory process 
is present in all phases of the pathophysiology of acne, since be-
fore the comedone formation.1

Cutibacterium acnes
Cutibacterium acnes is a Gram-positive, anaerobic bacte-

rium of the genus Corynebacterium and is part of the skin’s healthy 
resident microbiota. The proliferation of this bacterium occurs 
when the gland overproduces sebum, favoring the appearance of 
acne. In acne patients, C. acnes can reach 120.00 specimens/cm 
on the skin surface.2

The combination of seborrhea and follicular hyperke-
ratinization produces a favorable environment for C. acnes de-
velopment, which is found in the skin microbiota and is not 
pathogenic under normal circumstances.5

Microbiome
Microbiome is the microbial community that occupies a 

habitat, composed of billions of bacteria, fungi, and viruses.
The human microbiota is established after birth, domi-

nated by bifidobacteria, and stabilizes between the second and 
third years of life.

Commensal bacteria have greater importance and are in-
volved in the synthesis of specific vitamins, the development and 
activation of the immune system, and the inhibition of coloni-
zation of certain pathogens.

In short, the intestinal microbiota plays a fundamental 
role in various metabolic, nutritional, physiological, and immu-
nological processes. On the other hand, microbial communities 
in the organism can influence the pathogenesis of multiple di-
seases.6

Many conditions related to the microbiome's changes 
have already been identified, such as obesity, autism, inflamma-
tory bowel disease, atopic dermatitis, and several other diseases, 
as well as changes in the intestinal microbiota of patients with 
acne vulgaris. It is assumed that the patient with acne is even 
more at risk of gastrointestinal discomfort.7

Studies of the intestinal microbiome on the organism and 
its role in the acne's inflammatory process led to the development 
of a principle called “gut - brain – skin axis”. Based on this me-
chanism, it was postulated that the intestinal microbiome’s impro-
vement is shown as a new strategy in the treatment of acne.

However, the microbiome is not limited to the intestine. 
A review published in 2019, assessing the role of the microbio-
me in acne, addressed the skin's function as the first line of de-
fense against external agents. It also approaches how, in addition 
to the skin’s physical barrier, there is also a need to protect the 
skin's microbiome to keep it balanced and capable of combating 
possible pathogens such as C. acnes. The review deepens, inclu-
ding addressing specifically the skin microbiome, considering it 
as an essential part of human health, as dysbiosis could cause or 
aggravate skin problems. It is believed that probiotics can modify 
the pathophysiological factors that contribute to acne.8

Probiotics
The World Health Organization (WHO) has been con-

sidering probiotics as a more attractive alternative therapy than 
antibiotics since they do not induce resistance. Probiotics are 
defined as living microorganisms that, when administered in 
adequate amounts, can benefit the host’s health.

Currently, probiotics are commercialized as nutraceuti-
cals, nutricosmetics, and functional foods, even though Brazil 
does not recognize this terminology and consider them food su-
pplements. These nomenclatures, however, are widely used both 
nationally and internationally.2,7

Probiotics can balance the intestinal microbiota, restoring 
normal intestinal permeability. Recently, research has shown that 
probiotics' use not only offers localized effects in the intestine, 
such as altering the local pH to create an environment unfavo-
rable to pathogens and favorable to their proliferation but also 
exerts systemic effects.2,9

Studies show the action of probiotics in reducing plasma 
markers of inflammation and oxidative stress, as well as their ac-
tion in improving the intestinal barrier's immune function and 
decreasing the production of pro-inflammatory cytokines (IL) 
1,2,6,8 and TNF and stimulation of Toll-like receptors (TLRs).

Regarding its clinical action, effects have been reported 
in reducing blood pressure, decreasing cholesterol levels, better 
absorbing certain nutrients, acting, for example, in improving 
the use of lactose, also acting in relieving the symptoms of into-
lerance. They also control intestinal infections, as well as stimula-
te intestinal motility, leading to the consequent relief of consti-
pation and presenting even an anticarcinogenic effect.2

There are also reports of improvement in the immune 
system by stimulating the production of antibodies, increased 
secretion of gamma-interferon (IFN ) in patients with atopic 
dermatitis and allergy to cow's milk, in addition to the compe-
titive exclusion of the antimicrobial compounds’ production.2

Although the different actions of probiotics are recogni-
zed, their mechanisms of action have not yet been fully elucida-
ted. Various processes are suggested that can act independently or 
associated, such as competition for adhesion sites, which ends up 
forming a physical barrier against pathogenic bacteria, compe-
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tition with pathogens for nutrients, stimulation of the immune 
system, production of bacteriocins against pathogens, aid in di-
gestion, absorption and production of nutrients, action on cel-
lular metabolism, reducing the concentration of ammonia in the 
body, and release of enzymes such as lactase.2

Regarding its safety profile, the probiotic to be marketed 
needs to present a low risk of systemic infection and produc-
tion of harmful toxins, not offering an excessive stimulus to the 
immune response and not allowing the transfer of genes bet-
ween microorganisms.

As they are living cells, they must be used in adequate 
quantities; the bacterium must also have internationally known 
identification; exercise clinically proven benefits to the user de-
monstrated in vivo and in vitro; survive the attacks of gastric acid 
and bile salts, ensuring they are alive and active when they reach 
the site of action; besides having the guarantee of maintaining 
viability until the moment of consumption in the form of cap-
sule, powder, or when added to dairy products.2

We should also highlight that, to guarantee their con-
tinuous effect, probiotics must be ingested daily. The required 
dose varies according to the strain and product and can promote 
benefits in very low or very high doses, with clinical studies 
always showing the health benefits.2

The National Health Surveillance Agency (ANVISA) 
determines that the minimum viable quantity for probiotics is 
between 10⁸ and 10⁹UFC (Colony Forming Units) in the daily 
recommendation of the product.2

Gut-brain-skin axis
Since 1930 theories on the benefits of probiotics and 

their action on the gastrointestinal system infer that psychologi-
cal factors could influence the skin.10

Nowadays, it is known that emotional states lead to gas-
trointestinal dysfunction and changes in bacterial flora, causing 
local and systemic inflammation. 10

Studies relate emotional stress to the delay in the avera-
ge time of intestinal transit, the consequent excessive growth of 
bacteria and the reduction of species of lactobacilli and bifido-
bacteria.11

Alteration of the intestinal microbiome (dysbiosis) leads 
to hypochlorhydria and excess bacterial growth, and competi-
tion for nutrients leads to the production of toxic metabolites.10

Immune mechanism
Dysbiosis is also involved in the release of inflammatory 

and neuromodulatory cytokines (such as substance P).
Substance P acts on the organ itself and at a distance, 

increasing pro-inflammatory mediators (IL-1, IL-6, TN- F- 
(PPAR –g).

Substance P promotes both proliferation and differen-
tiation of sebaceous glands, leading to the worsening of acne. 
No less important fact is that substance P can be released under 
stress, corroborating the theory of the gut-brain-skin axis.

Also, regarding the immune mechanism, we must em-
phasize that the increase in IGF-1 is also involved in worsening 
acne conditions.12, 13,14

Probiotics in the treatment of acne
Recent studies demonstrate that prebiotics and probio-

tics can reduce markers of inflammation and oxidative stress.9 
Studies have been published demonstrating the effectiveness of 
using oral probiotics in the clinical improvement of acne.

In addition to improving adherence and tolerability, ad-
verse events are reduced when associated with the use of syste-
mic antibiotics. 15,16

Of the probiotics, Lactobacillus acidophilus is the most stu-
died species in the treatment of acne.17

The first study with lactobacilli to treat acne was publi-
shed in 1961, in which 300 patients used probiotic strains for 30 
days. There was an improvement in 80% of the cases, which sho-
wed some degree of clinical improvement (with a higher result 
in the most inflammatory cases).

This research has its relevance, as it was one of the first 
published studies to infer a possible link between the cutaneous 
manifestations of acne vulgaris and metabolic processes in the 
intestinal tract.2,15,18

Nowadays, several studies have already shown that the 
presence of circulating endotoxins derived from intestinal bac-
teria and changes in intestinal permeability may be common in 
acne.19,20 A study conducted with 40 patients undergoing con-
ventional acne treatment divided them into two groups: 50% of 
the participants used antibiotics alone, and the other half used 
antibiotics associated with the probiotic. The assessment showed 
that the supplement group obtained better results and better to-
lerance to medications than volunteers who used the antibio-
tic alone18,21 proving the benefit of the association of probiotics 
with standard treatment in patients with acne.2

An interesting clinical study demonstrated that the con-
sumption of industrialized dairy drinks fermented with Lacto-
bacillus improved the clinical aspects of acne after 12 weeks.2

Mechanism of action of probiotics in acne
A possible mechanism of action of probiotics in acne is 

based on the fact that the loss of bifidobacteria due to bad ea-
ting habits (excessive consumption of fat and sugar) leads to an 
increased intestinal permeability and endotoxins efflux in the 
circulation (which consequently lead to inflammation, oxidative 
stress, and insulin resistance). Thus, the administration of pro-
biotics could then decrease systemic access to endotoxins and 
reduce reactivity to them.22,23

A regulatory pathway is linked to the modulation of es-
sential cytokines in developing the disease, such as IL 1-alpha 
(fundamental for follicular hyperkeratosis - obstruction of the 
glandular ostium).24

We can say that probiotics can regulate the release of in-
flammatory cytokines in the skin, just as antibiotics can alter the 
microbiota in places far from the gastrointestinal system.24,25

Another factor to consider is that, in acne, the load of 
lipid peroxidation is high, generating significant demand for an-
tioxidants (qualitative alteration of sebum production), and the 
ability of oral probiotics to limit systemic oxidative stress could 
also be considered a therapeutic path (antioxidant effect).26
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A possible relationship between high glycemic index diets 
and acne exacerbation has also been investigated. It is evident the 
relationship of some components of the diet (carbohydrates and 
high glycemic index) and acne.2,18

Systemic probiotics can improve insulin levels, redu-
cing the release of IGF -1, leading to clinical improvement of 
acne.2,12,18,27

In short, we can point out the action of probiotics in acne 
treatment due to the reduction of local and systemic inflamma-
tion, decreased oxidative stress, maintenance of permeability of 
the intestinal barrier, and reduced release of substance P, regu-
lation of glycemic control, and improved nutrient absorption.

Topical use of probiotics
In 1912, the first report of the use of probiotics directly 

on the skin (topical use of Lactobacillus bulgaricus) was published, 
which proved to be useful in the treatment of acne and sebor-
rhea.

A study, conducted for only seven days, used probiotic 
in the form of cream to demonstrate that lactic acid-producing 
bacteria could increase the production of ceramides, which are 
recognized for having anti-microbial activity against C. acnes, in 
addition to anti-inflammatory activity. In another clinical study, 
the application of ceramide promoted a significant reduction of 
papules and pustules after two months of treatment.2

Studies have shown the value of topical therapy with 
probiotics Bifidobacterium longum and Lactobacillus paracasei to at-
tenuate the inflammation mediated by substance P in the skin 
(remembering that substance P is a primary mediator, induced 
by stress, leading to inflammation and sebum production in 
acne).2

The application of selected probiotic bacteria to the skin 
can offer a protective effect, similar to a physical barrier, through 
the competitive inhibition of binding sites to prevent coloniza-
tion by other pathogenic bacterial strains.2

Tyndallized bacteria
It is known that living microorganisms are sensitive to 

heat and the presence of water and can become a challenge for 
pharmaceutical forms such as creams. Due to this characteristic, 
our study sought to use tyndallized bacteria.

Tyndallized bacteria can be defined as microorganisms or 
non-viable microbial cells, obtained from probiotics. The tyn-
dallization process consists of a fractional sterilization method in 
which temperatures between 80 °C and 100 °C are applied to 
the microorganism. Heat-treated probiotics can confer immu-
nomodulatory effects and assist in the inflammatory response. 
Thus, they and have been used in respiratory and dermatological 
pathologies.28

MATERIALS AND METHODS
This is a clinical, experimental, prospective, randomized.
The study recruited 28 volunteers. The inclusion criteria 

were: participants of any age group, ethnicity, or gender, presen-
ting with mild or moderate acne (grades I, II, III).

The exclusion criteria were severe acne (grade IV) and/
or patient using other medications to treat acne during the study 
(three months).

METHODS
The volunteers' evaluation was photographic and clini-

cal, performed by two examiners.
In the first evaluation, anamnesis and clinical dermato-

logical examination were performed. The acne was classified as 
grade I - prevalence of comedones; grade II - presence of pa-
pules and pustules; or grade III - presence of cystic lesions. On 
the same day, the photographic record was performed, and the 
informed consent form and the complete treatment were provi-
ded. The treatment was formulated and handled in a compoun-
ding pharmacy (Fórmula e Cia, Manipulação Pharmacy, Cam-
pinas, São Paulo, Brazil), including cream containing 30 g, with 
Lactobacillus plantarum GMNL06 in a concentration of 1 billion 
UFC/g, in a pump bottle, sanitizing lotion composed of saline 
(Needs®, LBS Laborasa, São Paulo, SP, Brazil) for facial hygiene, 
and SPF 30 sunscreen in aristoflex gel.

The patient was instructed to use the cream containing 
Lactobacillus plantarum GMNL06, twice a day, in the morning 
and at night, for 90 days. Patients were also instructed to return 
every 30 days for clinical evaluation and photographic record, in 
addition to receiving treatment for the next month.

Each return was recorded on a form if the patient sho-
wed correct adherence to treatment, and, in case he was not 
using the products in the protocoled manner, he was immedia-
tely excluded from the study group.

Upon return from the third month of treatment, patients 
were assessed and classified according to the scale below:

a) Acne worsening (increase in the number of lesions), zero 
result (when there was no clinical change in the initial condition 
with post-treatment);

b) Partial improvement (up to 50% decrease in the number 
of lesions);

c)  Great improvement (more than 50% decrease in the 
number of lesions).

Two researchers clinically evaluated and classified the pa-
tients.

RESULTS
Of the 28 selected patients, seven were men, and 21 were 

women.
The age ranged from 13 to 46 years (average 29.5 years). 

Eighteen patients did not complete the study, and, most of these 
voluntary dropouts (12) gave up treatment without giving any 
reason and did not attend the returns or did not answer our 
calls. Two dropout volunteers reported worsening of the clinical 
condition and, therefore, discontinued its use. Four dropout vo-
lunteers stated that they were unable to adhere correctly to the 
treatment. Of these, one volunteer reported liking the result of 
using the probiotic and was classified as having much improve-
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ment since the first month of follow-up (Graph 1). Of the ten 
patients who completed the three months of protocol treatment, 
one presented acne worsening; none was classified as zero result; 
three partially improved; and six were classified as great impro-
vement (Graph 2) (Figure 1).

Of these 10 patients, nine were classified, at the begin-
ning of the protocol, as grade I acne and one as grade II acne.

Adverse events
There were no reports of adverse events such as scaling, 

itching, burning, or erythema.

DISCUSSION
Lactobacillus plantarum GMNL06 is a probiotic bacterium (sterili-
zed), that is, heat-treated. During heat treatment, bacteriocins are 
released from cell membranes and perform the “antibiotic-like” 
action.28 Bacteriocins are proteins with antimicrobial activity 
that act by inhibiting the growth of Cutibacterium acnes.29,30,31

Few studies have been conducted with Lactobacillus plan-
tarum for acne and with topical use, which denotes the relevance 
of the present study.

In the theoretical research conducted for the present stu-
dy, the most relevant study was a clinical trial aimed at treating 
acne. It was conducted with another lineage of the same genus 
and species, Lactobacillus plantarum GG, also heat-treated, in the 
form of cream, with 29 women volunteers, aged between 25 
and 55 years. The authors considered the effects promising in 
reducing the erythema caused by acne and in the intensity of 
the lesions.32

Based on our observations and the literature, we can 
cite as possible mechanisms of action of Lactobacillus plantarum 
GMNL06:

1) Epithelial action:33

- Improved barrier function in the epithelial layer;
- Pathogens’ competition for the receptor site in epithe-

lial cells.

2) Immunomodulatory action:34

- Prevention of the immune-inflammatory response, by 
increasing the anti-inflammatory cytokines;

- Stimulation of the immune response;
- Differentiation of B cells, formation of IgA.

3) Increased resistance to pathogens:35

- Inhibition of pathogen adherence by competition;
- External membrane proteins with bactericidal effect.

The interest of this research in using Lactobacillus plan-
tarum GMNL06 in the tyndallized form was the possibility of 
applying it in a compounded formulation for topical use, ope-
ning the range of options for professionals in the treatment of 
acne both as monotherapy and combined with other treatment 
strategies.

Studies corroborate the fact that tyndallized probiotic 
bacteria can modulate the growth of pathogenic microorganis-
ms, favoring skin homeostasis.35 The use of probiotics for their 
anti-inflammatory action can be considered a therapeutic op-
tion in acne treatment.8 In our study, we chose to study the use 
of topical, probiotic bacterium, topical, in monotherapy, to treat 
mild or moderate acne.
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Graph 2: Classification of the clinical response of patients who completed the 
treatment of acne with the use of Lactobacillus plantarum GMNL06 treated 
with compounded cream for three months

Graph 1: Reasons for the evasion of study patients using Lactobacillus 
plantarum GMNL06 treated with compounded cream for the treatment of 
acne
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This study's option to use Lactobacillus plantarum GMNL06, 
as monotherapy, apparently showed a slower improvement pro-
cess in the skin condition, and we assume that this may have 
caused the abandonment of the protocol by some volunteers, 
after the first month of treatment. Another hypothesis for the 
protocol abandonment was that the protocol used establishes the 
use of the formulation twice a day. This hypothesis, in our analy-
sis, may have contributed to the cases of non-adherence to the 
proposed protocol. Despite this, we must emphasize that, even 
within the group of volunteers who gave up treatment because 
they were not able to follow the protocol correctly, there was a 
case of clinical improvement considered as a great improvement 
in the first month of using Lactobacillus plantarum GMNL06.

An important fact to be highlighted is that, among the 
volunteers who managed to follow the protocol by the end of 
the third month, the majority (60% of the cases) showed impro-
vement classified within the scale established for study as great 
improvement.

If we combine this result with partial improvement cases, 
it is possible to state that we obtained a 90% satisfactory result 
within the proposed protocol. That in the framework of acne 
for the portion of volunteers that fully adhered to the protocol 
for the use in monotherapy of Lactobacillus plantarum GMNL06, 
compounded cream, dispensed in a pump bottle, twice daily

In clinical practice, acne is treated with specific saniti-
zers for oily/acneic skin, association of topical keratolytic and/
or bactericidal products and, in cases of more pustular acne, 
with the introduction of systemic medications. There are also 
complementary procedures, such as the removal of comedones, 
chemical peels, microdermabrasions, phototherapy, and others, 
for three months or more. We emphasize that none of these stra-
tegies were used during the proposed protocol so that there was 
no interference in the results obtained and data collected.

In our evaluation, there are many advantages in the use 
of probiotic bacteria tyndallized in a topical cream for acne. It 
did not induce bacterial resistance and did not cause discomfort 
or skin irritation, according to what we could observe in our 
study. This feature enables associating it with other products for 
acne treatment, which may enhance the speed of results. Be-
cause Lactobacillus plantarum GMNL06 does not produce pho-
tosensitization, this strategy used in our protocol presents as an 
interesting and effective therapeutic option for patients who are 
overexposed to sunlight or who have sensitive skin to conven-
tional treatments.

Figure 1: Acne patient before and 90 days after treatment with topical Lactobacillus plantarum
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CONCLUSION
Based on our data analysis and the results collected in our 

protocol, we could conclude that the topical use of Lactobacillus 
plantarum GMNL06 in compounded cream proved to be a safe 
and effective procedure in the treatment of mild and moderate 

acne, even as monotherapy. It didn't present skin irritations or 
discomfort; it's not photosensitizing, and it presented satisfactory 
results in 90% of the tested volunteers.l
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