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Editorial 
Welcome to a new release of My First Medical 
Writing. In this edition, we bring you a contri -
bution by Janaine Prata de Oliveira. As a former 
dentist with a PhD in Pharmacology, Janaine  
has worked throughout her scientific career on  
pain and inflammation research across Brazil, 

Belgium, and the USA. She is passionate  
about turning complex scientific and medical 
information into clear and relatable messages for 
a diverse audience, including children. Currently, 
she works as a post-doctoral researcher at St 
Louis University (USA) and as a freelance 

medical writer. You can find more information 
about her work at https://janawriteshealth.com. 
This article clearly shows her drive to com muni -
cate medicine and science-related topics to a 
broader audience. I hope you enjoy this read! 
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ibromyalgia, migraine, rheumatoid arthri -
tis, irritable bowel disease (IBD), and 

neuropathic pain: Those conditions have one 
thing in common: chronic pain. Chronic pain is 
defined as pain that persists for three months or 
longer.1 It affects nearly 20% of the global 
population and significantly impacts physical, 
emotional, and social well-being.1,2 

Although chronic pain is a prevalent con -
dition, treating it remains a challenge for patients 
and healthcare providers. Recent studies have 
shown a potential new player in this scenario: the 
gut microbiota. 

The gut microbiota comprises thousands of 
microorganisms that perform essential functions 
beyond digestion. Emerging evidence highlights 
the role of the gut–brain axis in chronic pain, 
particularly through activation of immune cells 
and neuroinflammation. In this article, I explore 
how this interaction happens and how gut 
modulation might offer a potential strategy for 
chronic pain management. Let’s dive into this 
microscopic world!  

 
 
 

The gut microbiota: Beyond digestion 
The gut microbiota is a microscopic world 
composed of over 1,000 microbial species and 
over 7,000 strains, primarily bacteria. In a 
balanced state (called homeostasis), the intestinal 
microbiota helps food digestion 
and immune regulation, as well as 
overall health.3 On the other hand, 
when this balance is disrupted, the 
microbiome changes its compo -
sition, leading to dysbiosis. This 
condition can disturb the immune 
system and lead to chronic 
inflammation.3-5  

In the past few years, the 
interaction between microbiota 
and the immune system has been 
investigated in many neurological 
and auto immune conditions, such 
as Alzheimer’s disease, multiple 
sclerosis, and chronic pain.3 But 
how can small creatures make such an impact?  

In the gut, microbial meta bolism produces 
products such as lipopolysaccharides (LPS) and 
short-chain fatty acids (SCFAs). These microbial 
products can act as pro-inflammatory substances, 
activating immune cells that release cytokines 
and chemokines. Over time, this ongoing process 
exacerbates inflam mation and can damage the 
intestinal barrier, a condition often referred to as 
“leaky gut”. When the barrier is compromised, 
microbial products normally confined to the gut 
can cross into the bloodstream and reach distant 
organs, including the nervous system.4-5 

Gut microbiota and chronic pain regulation 
Gut microbes and their derivatives may 
contribute to peripheral sensitisation (pain) by 
directly activating specialised neurons in the 
peripheral nervous fibers (e.g., nerves in the skin, 

muscles, joints), called nociceptive 
neurons. Those gut microbes may 
also indirectly con tribute to per -
ipheral sensitisation by activating 
immune cells, and release of pro-
inflammatory sub stances, such as 
IL-1β and TNF-β.5,6  

In the central mechanism, the 
gut microbiota interacts with the 
central nervous system, forming 
the gut-brain axis. Those microbial 
products (LPS and SCFAs) cross 
the blood-brain barrier that 
protects the brain from invaders. 
Then, they interact and activate the 
glial cells (microglia and astro -

cytes) and infiltrate immune cells. Those cells 
release additional inflammatory mediators and 
inter act with neurons, causing neuro inflam -
mation and exacer bati ng pain sensitisation.5,7,8 

Importantly, recent clinical studies suggest 
that communication between the gut microbiota 
and microglia plays a key role in chronic pain 
development.4,5,9-11 Therefore, restoration of gut 
microbiota homeostasis can reduce microglia 
activation, hence neuro inflammation and chronic 
pain. 4,5 
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Microbiota-based therapies 
Many chronic pain conditions present an 
imbalance in the gut microbiota, often marked by 
an increase of obligately or facultatively anaerobic 
and aerobic bacteria, such as Clostridiaceae, 
Enterobacteriaceae, and Proteo bacteria.4,5 At the 
same time, there is a reduction in the bacteria 
population that live in harmony with the body 
(also called commensal bacteria), disrupting the 
microbial ecosystem. In addition, pain may affect 
the microbiota profile across different types of 
painful conditions.5,6 Thereby, some alternatives 
have been proposed to reestablish gut microbiota 
equilibrium.  

 
Probiotics  
Probiotics are active microorganisms that 
promote health benefits to the host, including 
immune modulation.12 For instance, a study 
showed that probiotic supplementation of 
Lactobacilli, Bifidobacterium, and Saccharomyces 
for eight weeks reduced pain and improved sleep 
quality (i.e., getting uninterrupted and refreshing 
sleep), depression, and anxiety in patients with 
fibromyalgia.13 Another study showed that 
supplementation of Lactobacillus for four weeks 
reduced pain in children with inflammatory 
bowel syndrome.14 The positive effect of 
probiotic supplementation has also been 
confirmed in migraine after use of Lactobacilli, 
Bifidobacteria, and Streptococcus for ten weeks.15 

 
Fecal microbiota transplantation  
Fecal microbiota transplantation (FMT) 
transfers a small stool from a healthy donor into 
the gastrointestinal tract of a patient to modify 
intestinal flora and restore gut homeostasis.16 In 
patients suffering from fibromyalgia, FMT 

reduced widespread pain, anxiety, and depres -
sion, and improved sleep quality after 3, 6, and 
12 months after intervention.17 FMT transplan -
tation also reduced abdominal pain, discomfort, 
and severity in patients with inflammatory bowel 
syndrome after 12 weeks of the procedure; 
however, these effects were reduced over 1 year.18 

 
Perspectives  
The egg or the chicken? Which comes first, the 
neuroinflammation and chronic pain, or the 
dysbiosis? This is one of the questions that 
scientists are still uncovering. The relationship 
between gut microbiome and chronic pain is 
undeniable; how ever, we need to un derstand 
more about multiple mic robiota profiles across 
diff erent types of chronic pain and their clinical 
impli cations. 

For now, a multidisciplinary approach remains 
essential. Ad dition ally, patients should actively 
engage in their treatment plans to effectively 
manage chronic pain: following a balanced diet, 
practicing regular physical activity, working on 
mental health, and adhering to healthcare 
guidance. There is no simple solution. But the gut 
microbiota may offer new hope for chronic pain 
treatment.   
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