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Antiperspirant Alters the Microbial Ecosystem on Your
Skin
Cultured bacteria from one of the samples in the study. Photo credit: Dawn Stancil, North Carolina Central University.
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Wearing antiperspirant or deodorant doesn’t just affect your social life, it substantially changes the microbial life that lives on you. New research
finds that antiperspirant and deodorant can significantly influence both the type and quantity of bacterial life found in the human armpit’s
“microbiome.” The work was done by researchers at North Carolina State University, the North Carolina Museum of Natural Sciences, North
Carolina Central University, Rutgers University and Duke University.

“We wanted to understand what effect antiperspirant and deodorant have on the microbial life that lives on our bodies, and how our daily habits
influence the life that lives on us,” says Julie Horvath, head of the genomics and microbiology research laboratory at the NC Museum of Natural
Sciences, an associate research professor at NC Central, and corresponding author of a paper describing the work
(https://peerj.com/articles/1605/) published in the journal PeerJ. “Ultimately, we want to know if any changes in our microbial ecosystem are
good or bad, but first we have to know what the landscape looks like and how our daily habits change it.”

“Thousands of bacteria species have the potential to live on human skin, and in particular in the armpit,” says Rob Dunn, a professor of applied
ecology at NC State and co-author of the paper. "Just which of these species live in any particular armpit has been hard to predict until now, but
we've discovered that one of the biggest determinants of the bacteria in your armpits is your use of deodorant and/or antiperspirant.”

“Within the last century, use of underarm products has become routine for the vast majority of Americans,” says Julie Urban, co-author of the
paper, assistant head of the genomics and microbiology laboratory at the NC Museum of Natural Sciences, and adjunct professor of entomology
at NC State. “Yet, whether use of these products favors certain bacterial species — be they pathogenic or perhaps even beneficial — seems not to
have been considered, and remains an intriguing area needing further study.”

(https://news.ncsu.edu/wp-
content/uploads/2016/02/Horvath-figure-1.jpg)

Chart detailing differences in microbial diversity among study
participants. Click to enlarge.

To learn about the microbial impact of antiperspirant and deodorant, the researchers recruited 17 study participants: three men and four women
who used antiperspirant products, which reduce the amount we sweat; three men and two women who used deodorant, which often includes
ethanol or other antimicrobials to kill off odor-causing microbes; and three men and two women who used neither product. They then launched
an eight-day experiment, in which all of the participants had swabs taken of their armpits between 11 a.m. and 1 p.m.

On day one, participants followed their normal hygiene routine in regard to deodorant or antiperspirant use. On days two through six, participants
did not use any deodorant or antiperspirant. On days seven and eight, all participants used antiperspirant.

The researchers then cultured all the samples to determine the abundance of microbial organisms growing on each participant and how that
differed day to day.

“We found that, on the first day, people using antiperspirant had fewer microbes in their samples than people who didn't use product at all — but
there was a lot of variability, making it hard to draw firm conclusions,” Horvath says. “In addition, people who used deodorant actually often had
more microbes — on average — than those who didn’t use product.”
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By the third day, participants who had used antiperspirant were beginning to see @J@Rﬂéf&b‘ﬂal 8rZW}And by day six, the amount of bacteria
for all study participants was fairly comparable.

“However, once all participants began using antiperspirant on days seven and eight, we found very few microbes on any of the participants,
verifying that these products dramatically reduce microbial growth,” Horvath notes.

The researchers also did genetic sequencing on all of the samples from days three and six, to determine how antiperspirant and deodorant might
affect the microbial biodiversity — the composition and variety of types of bacteria — over time.

They found that, among study participants who hadn’'t worn deodorant or antiperspirant, 62 percent of the microbes they found were
Corynebacteria (http.//invisiblelife.yourwildlife.org/corynebacterium/), followed by various Staphylococcaceae
(http://invisiblelife.yourwildlife.org/staphylococcus/) bacteria (21 percent), with a random assortment of other bacteria accounting for less than 10
percent. Corynebacteria are partially responsible for producing the bad smells we associate with body odor, but they are also thought to help us
defend against pathogens. Staphylococcaceae are a diverse group of bacteria that are among the most common microbes found on human skin
and, while some can pose a risk to human health, most are considered beneficial.

The participants who had been regular antiperspirant users coming into the study had wildly different results. Sixty percent of their microbes
were Staphylococcaceae, only 14 percent were Corynebacteria, and more than 20 percent were filed under “other” — meaning they were a grab-
bag of opportunistic bacteria.

“Using antiperspirant and deodorant completely rearranges the microbial ecosystem of your skin — what's living on us and in what amounts,”
Horvath says. “And we have no idea what effect, if any, that has on our skin and on our health. Is it beneficial? Is it detrimental? We really don’t
know at this point. Those are questions that we're potentially interested in exploring.”

The new findings also highlight how human behavior can have a profound, if unintended, impact on the evolution of microbial organisms.

In another paper (http://rspb.royalsocietypublishing.org/content/283/1822/20152586), published last month in Proceedings of the Royal Society B,
the researchers, in addition to collaborators at Duke and the University of Pennsylvania, examined the diversity and abundance of microbes
found in the armpits of humans, compared to other primates: chimpanzees, gorillas, baboons and rhesus macaques. In that paper, the
researchers found that armpit microbes have evolved over time in conjunction with the primates they live on. But the microbial ecosystems
found in the armpits of humans are vastly different — and far less diverse — than those found in our primate relatives.

“One exciting finding was that the non-human primates were more covered in fecal and soil associated microbes, which we often view as
dirty,” Horvath says. “Perhaps the diversity of fecal and soil microbes on non-human primate skin serves some benefit that we don't yet
understand or appreciate.

“QOver evolutionary time, we would expect our microbes to co-evolve with us,” Horvath says. “But we appear to have altered that process
considerably through our habits, from bathing to taking steps to change the way we look or smell.”

"

The PeerJ paper, “The effect of habitual and experimental antiperspirant and deodorant product use on the armpit microbiome
(https://peerj.com/articles/1605/)," is under embargo and will be published at 7 a.m. EST on Feb. 2. The paper was co-authored by Daniel Fergus,
Amy Savage, Megan Ehlers and Holly Menninger.

The paper was supported by the National Science Foundation, under grants 0953390 and 1319293; the U.S. Army Research Office, under grant
W911NF-14-1-0556; and the Howard Hughes Medical Institute, under grant 52006933.

-shipman-
Note to Editors: The study abstract follows.
“The effect of habitual and experimental antiperspirant and deodorant product use on the armpit microbiome”
Authors: Julie Urban and Daniel J. Fergus, North Carolina Museum of Natural Sciences; Amy M. Savage, Rutgers University; Megan Ehlers,
North Carolina State University and North Carolina Museum of Natural Sciences; Holly L. Menninger and Robert R. Dunn, North Carolina State
University; and Julie E. Horvath, North Carolina Museum of Natural Sciences, North Carolina Central University, and Duke University
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Abstract: An ever expanding body of research is investigating the human microbioﬁ{m&_r{e%‘ an/oofﬁ'e_}skin microbiome in particular.
Microbiomes vary greatly from individual to individual. Understanding the factors that account for this variation, however, has proven challenging,
with many studies able to account statistically for just a small proportion of the inter-individual variation in the abundance, species richness or
composition of bacteria. The human armpit has long been noted to host a high biomass bacterial community, and recent studies have highlighted
substantial inter-individual variation in armpit bacteria, even relative to variation among individuals for other body habitats. One obvious potential
explanation for this variation has to do with the use of personal hygiene products, particularly deodorants and antiperspirants. Here we
experimentally manipulate product use to examine the abundance, species richness, and composition of bacterial communities that recolonize
the armpits of people with different product use habits. In doing so, we find that when deodorant and antiperspirant use were stopped,
culturable bacterial density increased and approached that found on individuals who regularly do not use any product. In addition, when
antiperspirants were subsequently applied, bacterial density dramatically declined. These culture-based results are in line with sequence-based
comparisons of the effects of long-term product use on bacterial species richness and composition. Sequence-based analyses suggested that
individuals who habitually use antiperspirant tended to have a greater richness of bacterial OTUs in their armpits than those who use deodorant.
In addition, individuals who used antiperspirants or deodorants long-term, but who stopped using product for two or more days as part of this
study, had armpit communities dominated by Staphylococcaceae, whereas those of individuals in our study who habitually used no products
were dominated by Corynebacterium. Collectively these results suggest a strong effect of product use on the bacterial composition of armpits.
Although stopping the use of deodorant and antiperspirant similarly favors presence of Staphylococcaceae over Corynebacterium, their
differential modes of action exert strikingly different effects on the richness of other bacteria living in armpit communities.
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32 RESPONSES ON “ANTIPERSPIRANT ALTERS THE MICROBIAL ECOSYSTEM ON YOUR SKIN”

Pingback: Deodorant: Antiperspirants Reduce Natural Microbial Bacteria on Human Skin | Interrete (http://interrete.org/deodorant-
antiperspirants-reduce-natural-microbial-bacteria-on-human-skin/)

Roberta Bensassi says: February 3, 2016 at 7:46 am (https://news.ncsu.edu/2016/02/dunn-armpit-2016/#comment-7480081)

When the study was done, was there a change in the type of bathing products used? Did the participants use Anti-bacterial soap, or
Deodorant Soap? If | understand correctly, that there were a couple of days that were considered to be product free days where no
product was used by anyone. Did it include ceasing the use of Deodorant soaps, and or anti-bacterial soaps?
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Pingback: If Trump’s Nominated Then Why Not Beyonce? Trends for 2/3. | Live Feed (http://livefeed.today/if-trumps-nominated-then-
why-not-beyonce-trends-for-23/)
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Pingback: What deodorant does to your underarm bacteria (http://Iatestnem?s%@ég_.éé‘%ﬁﬁv%%é@odorant—does-to-your-underarm-
bacteria/)

Pingback: What deodorant does to your underarm bacteria #JHedzWorlD | JHedzWorlD (http://www.jhedzworld.xyz/2016/02/04/what-
deodorant-does-to-your-underarm-bacteria-jhnedzworld/)

Joe says: February 3, 2016 at 11:35 pm (https:/news.ncsu.edu/2016/02/dunn-armpit-2016/4comment-7480341)
Not too bright to publish their phone numbers
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Pingback: What deodorant does to your underarm bacteria: — redlegagenda (http://redlegagenda.com/2016/02/04/what-deodorant-
does-to-your-underarm-bacteria/)
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Lifestyle-Gaming (http://www.my2b.net/2016/02/04/antiperspirant-and-even-deodorant-change-our-microbiome-might-impact-health/)

Pingback: Edumacate Yo' Self | Void Magazine | Jacksonville Florida | North Florida Culture (http://voidlive.com/edumacate-yo-self/)
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p=488)
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(http://www.contentcatcher.org/antiperspirant-may-boost-variety-of-bugs-living-on-your-armpits/)

Pingback: Antiperspirant May Boost Variety of ‘Bugs’ Living on Your Armpits | Technewsterminal.com
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Pingback: What makes your underarm deodorant bacteria (http://healthandtreatment.top/fitness-well-being/what-makes-your-
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Pingback: The Latest Research on the Human Microbiome (http://darwinian-medicine.com/the-latest-research-on-the-human-
microbiome-edition-3/)
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ecology/2016/02/02/antiperspirant-alters-skins-microbial-ecosystem/)

Pingback: What Is Deodorant Really Doing To Your Body? | Chauvet unlocked (http://www.chauvetdreams.co.uk/?p=7830)
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(https://cals.ncsu.edu/prestage-department-of-poultry-science/2016/02/02/antiperspirant-alters-skins-microbial-ecosystemy/)

Pingback: Antiperspirant alters skin’s microbial ecosystem | Entomology and Plant Pathology | NC State University

(https://cals.ncsu.edu/entomology-and-plant-pathoIogy/ZOYﬁ%@”w%gpgé@%@ﬁjmﬁﬁg?@k&qqé\fg?% p?
u=https%3A%2F%2Fnews.ncsu.edu%2F2016%2F02%2Fdunn- text=Ar

mmmm =L ANANN AT

https://news.ncsu.edu/2016/02/dunn-armpit-2016/ 4/7



2018/11/15 Antiperspirant Alters the Microbial Ecosystem on Your Skin | NC State News | NC State University

Pingback: Antiperspirant alters skin's microbial ecosystem | Animal Sciencea|rm¥5{ewr?vvéc?éf\—/}(https://cals.ncsu.edu/animal-
science/2016/02/02/antiperspirant-alters-skins-microbial-ecosystemy/)

Pingback: Antiperspirant alters skin's microbial ecosystem | Agricultural and Resource Economics | NC State University
(https://cals.ncsu.edu/agricultural-and-resource-economics/2016/02/02/antiperspirant-alters-skins-microbial-ecosystem/)

Pingback: Antiperspirant alters skin’s microbial ecosystem | Agricultural and Human Sciences | NC State University
(https://cals.ncsu.edu/agricultural-and-human-sciences/2016/02/02/antiperspirant-alters-skins-microbial-ecosystem/)

Pingback: Antiperspirant alters skin’s microbial ecosystem | Plant and Microbial Biology | NC State University
(https://dev.cals.ncsu.edu/plant-and-microbial-biology/2016/02/02/antiperspirant-alters-skins-microbial-ecosystem/)

Pingback: Antiperspirant alters skin’s microbial ecosystem | Crop and Soil Sciences | NC State University (https://cals.ncsu.edu/crop-
and-soil-sciences/2016/02/02/antiperspirant-alters-skins-microbial-ecosystem/)

Pingback: Antiperspirant alters skin’s microbial ecosystem | Food, Bioprocessing and Nutrition Sciences | NC State University
(https://cals.ncsu.edu/food-bioprocessing-and-nutrition-sciences/2016/02/02/antiperspirant-alters-skins-microbial-ecosystemy/)

Pingback: Antiperspirant alters skin's microbial ecosystem | Biological and Agricultural Engineering | NC State University
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Pingback: Sweat Shield Ultra Antiperspirant Clinical Strength Review | Cure Excessive Sweat (http://cureexcessivesweat.com/sweat-
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Richard Karera says: May 25, 2018 at 2:39 am (https://news.ncsu.edu/2016/02/dunn-armpit-2016/#comment-8055518)

| really would like to know much about how deodorants and antiperspirants affect the bacteria around the armpits or any other areas
of the body. It is strange that many people run to antiperspirants and deodorants, aiming to lower sweating, a biological process
meant to regulate body temperature, rather than seeking medical advice. | keep receiving a lot of questions on my website that

provides sweating solutions (https://alwayssweating.com//) “why the sweat around the armpits and the groin area bleach clothes in

that area, turning them yellow?" | need to understand the way deodorants affect the bacteria located in these regions. \What is your
advice to deodorant users?
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OTHER TOP NEWS

Holiday Open House at The Point

The holiday season is upon us and that means it's time for faculty and staff to join Randy and Susan Woodson at the beautiful chancellor's residence on Centennial
Campus for their annual open house. -
(https://news.ncsu.edu/2018/11/holiday-open-house-at-the-point-2/)

Bias-Based Bullying Does More Harm, Is Harder to Protect Against

A new study finds bias-based bullying does more harm to students than generalized bullying, particularly for students who are targeted because of multiple
identities, such as race and gender. >
(https://news.ncsu.edu/2018/11/bias-based-bullying/)
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