
Supplement to September 2019

Sponsored by

Exploring 
the Connection 
Between 
Gut Health 
and Hair 



2  SUPPLEMENT TO PRACTICAL DERMATOLOGY  SEPTEMBER 2019

Dermatologists tend to think of the skin as the interface between the body’s internal sys-
tems and the outside world. However, the digestive tract also is an important connec-
tion between the body’s internal environment and the external environment. Beyond 
nutrient assimilation and elimination pathways, the digestive tract is home to a complex 

and diverse ecosystem: the gut microbiome. The intricate relationship of the surrounding 
enteric nervous system (also described as the second brain), the neuroendocrine-hypotha-
lamic-pituitary-adrenal axis, the gut immune system (GALT), and the intestinal mucosal bar-
rier1 ultimately connects the digestive system to many other body systems, including hair. 
Accordingly, the integrity of the gut microbiome is critical for optimal total-body well-being.
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Gut Health Disruptors 
Threats to a healthy gut microbi-

ome include stress, frequent antibiotic 
use, poor diet, and other behaviors. 
Antibiotic overuse, societal obsession 
with “germ” avoidance, and use of diet 
and grooming products antithetical to 
fostering commensal bacteria have all 
been cited as potential contributors 
to the trend for decreased microbial 
diversity in adults. Many studies have 
compared the microbial content of 
adults living in developed countries 
with that of adults living in areas with 
restricted access to western medicine 
and commercial agricultural practices.2 
A dysbiotic microbiome may not effi-
ciently perform functions vital to regula-
tion of the hair cycle, such as supplying 
nutrients, synthesizing certain vitamins, 
and regulating aspects of the immune 
system.2 Alterations to the microbiome 
have the potential for permanence, 
compromising function and aiding 
development of myriad health prob-
lems, including potentially hair loss.3,4

Stress can induce microbial shifts, 
contributing to an erratic dysbiotic state 
in the gut. Behavior of the microbiome 
was predictable amongst individuals 
reporting no psychological or physi-
cal stress, but for those under stress, 

highly variable responses were elicited.5 
The relationship between gut and 
stress is bi-directional. Stress not only 
influences the microbiota directly, but 
sends signals to and from the nervous 
system through the vagus nerve, further 
damaging the integrity of the micro-
biome. Over-activation of this nerve 
can deplete beneficial gut bacteria.6 
Dysfunction in vagal tone, partly due to 
chronic stress, has been shown to lead 
to a multitude of gastrointestinal issues, 
such as IBS, which we understand to 

have some overlapping pathways in the 
pathogenesis of hair thinning and loss.7 

The Gut/Hair Connection
Evolving indicators suggest a con-

nection between gut health and hair 
growth that remains to be proven. For 
example, when two refractory alopecia 
universalis patients underwent fecal-
matter transplant (FMT) for recurrent 
Clostridium difficile infection (CDI), they 
experienced subsequent hair regrowth. 
This suggests gut flora composition may 
be associated with immune conditions 
and, to our interest, those conditions 
with hair loss.8 An assessment of both 
cases—including the fact that both 
patients had unsuccessfully tried several 
different treatments for hair loss—sug-
gests a connection between the micro-
biome and its ability to modulate the 
immune system, most importantly 
immune mediated cytokines, shown to 
affect the status of hair growth. 

Nutrafol® extrapolates that the phys-
iological effects of dysbiosis resulting 
from elevated stress, poor diet, drugs, 

CLINICAL PEARL 
EDUCATE ON GUT HEALTH

“I think patients are well informed and more aware of the impact of gut 
health on overall well-being and especially with benefits for the skin,” 
observes dermatologist Elizabeth Bahar Houshmand, MD. But this under-
standing may not extend to hair health. “I don’t think hair is thought of in 

relation to gut health,” she says.
In her practice, Dr. Houshmand educates patients about the connections between 

the skin and one’s overall health. “I discuss the importance of internal health, not just 
external. I discuss the microbiome in detail, which if in balance is great for skin, hair, and 
nails. I help patients to understand that what happens inside the body is equally impor-
tant to what you do outside, when it comes to hair growth. Nutrition, certain genetic 
conditions, and stress can all play a role,” she says.

• Gut Permeability
Increase in gut permeability exposes follicles to greater 
antigenic/immune damage 

• Gut Inflammation
Increased circulation of pro-inflammatory cytokines that 
reach the hair follicles and can impact the growth cycle 

• Malabsorption
Poor nutrient assimilation due to a dysfunctional gut  
detracts from metabolic processes involved in hair synthesis 
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and environmental triggers are impli-
cated in multiple pathways contribut-
ing to hair loss.

• Gut Permeability. Increase in gut 
permeability exposes follicles to 
greater antigenic/immune damage 

• Gut Inflammation. Increased cir-
culation of pro-inflammatory cyto-
kines that reach the hair follicles 
and can impact the growth cycle 

• Malabsorption. Poor nutrient 
assimilation due to a dysfunctional 
gut detracts from metabolic pro-
cesses involved in hair synthesis

Gut Permeability. Dysbiosis of the 
gut microbiome can increase intesti-
nal permeability changes,4 including 
decreased expression of tight junction 
proteins and increased activation of 
immune mediated cells.9 Downstream 
effects of a disordered gut barrier may 
contribute to the multifactorial etiol-
ogy of hair loss. For example, disrup-
tion to epithelial homeostasis increas-

es permeability of lipopolysaccharides 
(LPS) produced from gram negative 
bacteria. LPS in circulation can cause 
low grade system-wide inflamma-
tion, a known growth cycle disrupting 
pathway.4 In addition to system-wide 
inflammation and immune dysregula-
tion, exogenous and endogenous tox-
ins are able to disrupt the gut flora, 
transverse the gut barrier, and expose 
the hepatic system to cellular damage 
and metabolic overload, which is also 
tied to hair loss.4 The range of disor-
ders implicated from these etiologies 
clearly indicates that each system in 
the body may be targeted, including 
the microsystem of the hair follicle.10

Gut Inflammation. A healthy, 
diverse microbiome helps regulate 
peripheral immune responses in the 
gut, preventing system-wide spread of 
inflammation. However, overgrowth or 
imbalance of commensal and patho-
genic bacteria perturbs the balance 
between pro- and anti-inflammatory 
cytokines. The shift in mucosal pro-
inflammatory mediators leads to dis-
rupted epithelial integrity, disrupted 
neuroendocrine signaling, and over- or 
under-neurotransmission of the vagus 
nerve, a component responsible for 
stress responsiveness.6 High mucosal 
levels of IFN-g, TNF-a, IL-6, IL-22, and 
IL-17 are commonly reported in people 
with intestinal dysbiosis and various 
bowel diseases. TNF-a, specifically 
potentiates an inflammatory state in 
the gut, delaying gastric emptying and 
disrupting colonic transit time, leading 
to a variety of clinical GI symptoms.11 
Simultaneously, when there is a break-
down in epithelial permeability, these 
pro-inflammatory mediators contrib-
ute to the cascade of inflammation 
elsewhere in the body—including the 
hair follicle. Research suggests an inter-
connectedness of inflammation and 
the destruction of hair follicle immune 
privilege, premature catagen induction, 
regression, and hair growth arrest. This 
supports the proposition that control-
ling the source of inflammation ema-

“Hair loss has a multifactorial etiology, 
with prominence of elevated inflammatory 

cytokines disrupting the growth cycle and the 
follicles surrounding immune system.”

CLINICAL PEARL 
FOCUS ON A COMPREHENSIVE APPROACH 

“Hair growth does not only take place in the scalp,” Dr. Houshmand stresses. 
“Your gut/GI system are involved. Additionally, not everything you consume is 
absorbed properly.” 

Proper nutrition is important, but it’s not that simple. “Studies have con-
firmed that the gut microbiome not only supports the production of some of the nutrients 
needed for growing hair, it also can regulate the hormones that control the transition 
between the anagen, catagen, and telogen phases of hair and can even maintain condi-
tions in your body that favor healthy hair growth,” Dr. Houshmand says. “Basically, when 
the microbiome is in balance, it can also help to decrease the bad bacteria that can lead 
to hair loss and thinning.”
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• Poor Diet
• Aging
• Antibiotics
• Stress

• Gut Permeability
• Inflammation
• Malabsorption

• TNF-a
• IL-17
• Ros
• Toxins
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nating from the gut can reduce the 
expression of inflammation in the hair 
follicle itself.12,13

Malabsorption. Healthy hair fiber 
composition is specifically reliant on 
amino acid metabolism, requiring 
proper macronutrient breakdown in 
the digestive tract by innate digestive 
proteolytic enzymes and the assistance of 
gut microbiota. Additionally, enterocyte-
absorbed micronutrients are essential 
for maintenance and metabolism in the 
follicle and for system-wide support. 
Deficiencies of micronutrients (zinc, iron, 
selenium, biotin, niacin, copper, Vitamins 
A, C, D, and E,) is associated with hair 
structural changes and/or hair loss and 
are, in part, tied to gut health status.14,15 
The microbiome ferments carbohydrates 
to short chain fatty acids (SCFAs) that 
serve as energy for enterocytes and also 
gut motility and nutrient absorption 
regulation via G-coupled protein recep-
tors (GCPR).16 These G-coupled protein 
receptors are responsible for regulation 
of nutrient assimilation in the gut. For 
example, the microbiome of iron defi-
cient individuals reflects reduced lactoba-
cillus species. While absorption primarily 
occurs in the small intestine, there are 
also enterocyte transporters in the colon 
involved in mineral transport of iron. This 
transport is subject to regulation by bac-
teria and their byproducts. This may help 

explain that a disrupted microbiome is a 
component to the etiology of nutritional 
deficiency syndromes.17

Systems-Wide Solutions  
to Support Digestive Health

Gut function influences the overall 
load of inflammation, toxic exposure, 
and nutritional status in the body—each 
affecting the micro-environment and 
function of the hair follicle. Changes 
in these processes lead to perifollicular 
oxidative damage, negative alterations in 
growth cycle phases, and a lower quality 
functioning of dermal papilla cells. 

Nutrafol® Hairbiotic—A 
Targeted Solution to 
Support Gut Integrity 

Nutrafol®’s Hairbiotic has been formu-
lated to optimize the gut microbiome 
and support the pathways proposed as 
the gut-hair connection. The intent is 
to prevent system-wide inflammatory 
responses caused by stress or other eti-
ologies, strengthen gut epithelial lining, 
and optimize nutrient absorption in the 
digestive system. Hairbiotic contains 20 
billion colony forming units (CFU) from 
seven prominent strains involved in 
dermatology, stress responsiveness, and 
immune system control. 

Lactobacillus reuteri. Supp-
lementation in a mouse model 

demonstrated improved hair quality, 
resulting in thick lustrous fur through 
interactions with IL-10 and IL-17. 
In humans, L. reuteri also has been 
shown to attenuate expression of pro-
inflammatory gut cytokines decreas-
ing TNF-a to mitigate an inflamma-
tory cascade throughout the body.18,19 
IL-17 is implicated in various inflam-
matory diseases through induction of 
chemokines that recruit neutrophils 
and monocytes.18-20 It is thought that 
an increase in IL-17 subverts scalp 
hair growth, and it thereby becomes 
a prime target of anti-inflammatory 
therapies.  

Lactobacillus rhamnosus GG. L. rham-
nosus GG have been shown to have anti-
inflammatory effects system wide but 
plays an important role in protection of 
the intestinal lining. At the cellular level, 
it stimulates production of cytoprotec-
tive shock proteins, preventing apopto-
sis and promoting cell growth.21

Lactobacillus helveticus. Daily 
administration of L. helveticus for 30 
days decreased urinary free cortisol in 
human subjects under daily stressful 
life events, thereby contributing to the 
balance and control of the stress hor-
mone in the hair follicle.22

Additional probiotic strains 
included in the formula to sup-
port anti-inflammatory pathways 
are: L. acidophilus, L. plantarum, and 
Bidifdobacterium lactis.

Bacteriophage Prebiotic. A patented 
bacteriophage (proprietary combina-
tion of viruses) acts as an unconven-
tional and innovative prebiotic. A bacte-
riophage works primarily to target and 
destroy undesirable commensal bacte-

“Optimizing gut health facilitates change 
systemwide; as such, it helps to develop 

necessary foundations tied to hair health.”
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ria, which release their cellular compo-
nents for beneficial bacteria to consume 
and grow.23,24 Both in vitro and in vivo 
tests have demonstrated the growth 
promoting effects of bacteriophage 
technology on multiple diverse bacterial 
strains. In humans, bacteriophage’s were 
shown to affect microbial populations 
and to positively influence the host 
immune response.23-25 

Bacillus subtilus. This spore-forming 
bacteria, resistant to acid and bile, 
stimulates colonization of normal 
microflora, further aiding in fermenta-
tion, nutrient absorption, and immune 
system balance to support the healthy 
foundation of hair health.26

Prioritizing Gut Health
Hair loss has a multifactorial etiol-

ogy, with prominence of elevated 
inflammatory cytokines disrupting the 
growth cycle and the follicles’ surround-
ing immune system. It is important to 
address inflammation and its origins—

commonly associated and initiated with-
in the digestive tract. From the functional 
medicine clinical perspective, much of 
disease starts and ends in the gut. The 
gut is a strong and impactful system tied 
to multiple chronic conditions, including 
hair thinning and loss. Optimizing gut 
health facilitates change systemwide; as 
such, it helps to develop necessary foun-
dations tied to hair health. Therapeutic 
opportunities, in addition to pre- and 
probiotic support, include dietary modi-
fication, environmental intervention, and 
stress management. n

1. Wang HX, Wang YP. Gut Microbiota-brain Axis. Chin Med J (Engl). 
2016;129(19):2373-2380.

2. Langdon A, Crook N, Dantas G. The effects of antibiotics on the microbiome 
throughout development and alternative approaches for therapeutic modula-
tion. Genome Med. 2016;8(1):39.

3. Francino MP. Antibiotics and the Human Gut Microbiome: Dysbioses and 
Accumulation of Resistances. Front Microbiol. 2015;6:1543.

4. Yanjie Guo YQ, Xuefei Yang, Lihui Zhao, Shu Wen, Yinhui Liu, and Li Tang*. 
Association between Polycystic Ovary Syndrome and Gut Microbiota. Plos One. 
2016;11(4).

5. Zaneveld JR, McMinds R, Vega Thurber R. Stress and stability: applying the 
Anna Karenina principle to animal microbiomes. Nat Microbiol. 2017;2:17121.

6. Eoin Sherwin KVS, Timothy G. Dinan, and John F. Cryan. May the Force 
Be With You: The Light and Dark Sides of the Microbiota–Gut–Brain Axis in 
Neuropsychiatry. CNS Drugs. 2016;30(11):1019-1041.

7. Sonia Pellissier  CD, Laurie Mondillon, Candice Trocme, Anne-Sophie Gau-
chez, Véronique Ducros, Nicolas Mathieu, Bertrand Toussaint, Alicia Fournier, 
Frédéric Canini, Bruno Bonaz. Relationship between Vagal Tone, Cortisol, 
TNF-Alpha, Epinephrine and Negative Affects in Crohn’s Disease and Irritable 
Bowel Syndrome. PLoS ONe. 2014;9(9).

8. Rebello D, Wang E, Yen E, Lio PA, Kelly CR. Hair Growth in Two Alopecia 
Patients after Fecal Microbiota Transplant. ACG Case Rep J. 2017;4:e107.

9. Demaude J, Salvador-Cartier C, Fioramonti J, Ferrier L, Bueno L. Phenotypic 
changes in colonocytes following acute stress or activation of mast cells in mice: 
implications for delayed epithelial barrier dysfunction. Gut. 2006;55(5):655-661.

10. Qinghui Mu JK, Christopher M. Reilly, and Xin M. Luo. Leaky Gut As a 
Danger Signal for Autoimmune Diseases. Front Immunol. 2017;8.

11. Luissint AC, Parkos CA, Nusrat A. Inflammation and the Intestinal Barrier: 
Leukocyte-Epithelial Cell Interactions, Cell Junction Remodeling, and Mucosal 
Repair. Gastroenterology. 2016;151(4):616-632.

12. Sadick NS, Callender VD, Kircik LH, Kogan S. New Insight Into the Patho-
physiology of Hair Loss Trigger a Paradigm Shift in the Treatment Approach. J 
Drugs Dermatol. 2017;16(11):s135-s140.

13. Farris PK, Rogers N, McMichael A, Kogan S. A Novel Multi-Targeting 
Approach to Treating Hair Loss, Using Standardized Nutraceuticals. J Drugs 
Dermatol. 2017;16(11):s141-s148.

14. Goldberg LJ, Lenzy Y. Nutrition and hair. Clin Dermatol. 2010;28:412-419.

15. Finner AM. Nutrition and hair: deficiencies and supplements. Dermatol Clin. 
2013;31(1):167-172.

16. MaryamTidjani Aloua J-C, DidierRaoultac. Diet influence on the gut micro-
biota and dysbiosis related to nutritional disorders. Elsevier. 2016;1:3-11.

17. Ramakrishna BS. Role of the gut microbiota in human nutrition and 
metabolism. J Gastroenterol Hepatol. 2013;28 Suppl 4:9-17.

18. Levkovich T, Poutahidis T, Smillie C, et al. Probiotic bacteria induce a ‘glow 
of health’. PLoS One. 2013;8(1):e53867.

19. del Campo R, Garriga M, Perez-Aragon A, et al. Improvement of digestive 
health and reduction in proteobacterial populations in the gut microbiota of 
cystic fibrosis patients using a Lactobacillus reuteri probiotic preparation: a 
double blind prospective study. J Cyst Fibros. 2014;13(6):716-722.

20. Kober MM, Bowe WP. The effect of probiotics on immune regulation, 
acne, and photoaging. International journal of women’s dermatology. 
2015;1(2):85-89.

21. Yan F, Polk DB. Probiotics as functional food in the treatment of diarrhea. 
Curr Opin Clin Nutr Metab Care. 2006;9(6):717-721.

22. Messaoudi M, Lalonde R, Violle N, et al. Assessment of psychotropic-like 
properties of a probiotic formulation (Lactobacillus helveticus R0052 and 
Bifidobacterium longum R0175) in rats and human subjects. Br J Nutr. 
2011;105(5):755-764.

23. Gindin M, Febvre HP, Rao S, Wallace TC, Weir TL. Bacteriophage for 
Gastrointestinal Health (PHAGE) Study: Evaluating the Safety and Tolerability 
of Supplemental Bacteriophage Consumption. Journal of the American College 
of Nutrition. 2018:1-8.

24. Barrow PA, Soothill JS. Bacteriophage therapy and prophylaxis: rediscovery 
and renewed assessment of potential. Trends in microbiology. 1997;5(7):268-271.

25. Ventura M, Sozzi T, Turroni F, Matteuzzi D, van Sinderen D. The impact of 
bacteriophages on probiotic bacteria and gut microbiota diversity. Genes & 
nutrition. 2011;6(3):205-207.

26. Hong HA, Huang JM, Khaneja R, Hiep LV, Urdaci MC, Cutting SM. The safety 
of Bacillus subtilis and Bacillus indicus as food probiotics. J Appl Microbiol. 
2008;105(2):510-520.

27. Goodman B. Insights into digestion and absorption of major nutrients in 
humans.. Adv Physiol Educ. 2010;34(2):44-53.

28. Sivaramakrishnan G, Sridharan K. Role of Serratiopeptidase After Surgical 
Removal of Impacted Molar: A Systematic Review and Meta-analysis. J Maxil-
lofac Oral Surg. 2018;17(2):122-128.

29. Rathnavelu V, Alitheen NB, Sohila S, Kanagesan S, Ramesh R. Potential 
role of bromelain in clinical and therapeutic applications. Biomed Rep. 
2016;5(3):283-288.

CLINICAL PEARL 
CONSIDER NUTRAFOL HAIRBIOTIC 

Nutrafol Hairbiotic is an important option for virtually all of Dr. Houshmand’s 
patients. “All patients are good candidates who are looking to optimize their 
hair growth potential and may have increased stress, difficulty sleeping, and 
unbalanced diets—having a busy lifestyle can lead to all these things,” she 

says. She recommends the appropriate Nutrafol formulation for each patient based on 
sex and life phase.

Hair—even healthy hair—grows slowly, so it’s important to set proper expectations, Dr. 
Houshmand suggests. “I tell patients they may initially see decreased shedding of their 
hair and improved quality of their hair. Hair grows slowly. On average the hair grows six 
inches in a whole year, so I tell patients to wait at least two to four months to observe 
changes visible to the eye. On hair exam using microscopic measures we may see 
improvement sooner.”




