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NUS researchers report potential new treatment for leaky gut using 
milk-derived extracellular vesicles 
 
Milk-derived extracellular vesicles (mEVs), a type of natural nanoparticles present in 
bovine and human breast milk, are reported to restore gut barrier integrity, prevent 
leakage of bacterial toxins into the blood stream, and alleviate gut and liver 
disorders. 

 
Singapore, 13 April 2023  The intestinal or gut barrier is crucial for nutrient absorption and 

preventing harmful substances from leaking into the blood stream. Under diseased conditions, 
the disruption of the gut barrier may increase its permeability and result in a "leaky gut".  
 
The “leaky gut” syndrome often comes with symptoms like chronic diarrhea, constipation, or 
bloating. It has been associated with many diseases, including inflammatory bowel disease 
and non-alcoholic fatty liver disease.  
 
Both diseases are highly prevalent in the general population, with the latter affecting around 
40% of the Singaporean population, while inflammatory bowel disease affects 1-3 in 10,000 
Singaporeans. However, treatment options for these two highly common diseases are limited. 
Repairing the leaky gut is thus a potential strategy for the treatment of these diseases.  
 
At the same time, milk, as nature’s first functional food, plays essential roles in the 
development of the intestinal barrier and gut immune system. Both human and bovine milk 
are rich in extracellular vesicles (mEVs), which are nanosized particles containing beneficial 
components that can improve gut immunity and quality of gut bacteria.  
 
However, it is unclear whether mEVs protect the gut barrier and treat the leaky gut.  
 
To this end, Assistant Professor Jiong-Wei Wang from the Nanomedicine Translational 
Research Programme and Centre for NanoMedicine at the Yong Loo Lin School of Medicine, 
National University of Singapore (NUS Medicine), in collaboration with Professor Huaxi Yi from 
Ocean University of China, led a research team to investigate the potential treatment effects 
of mEVs on the leaky gut. This study is published in Science Advances. 

 
The mEVs are obtained by removing milk fat, proteins and lactose with an in-house approach 
developed by Asst Prof Wang and his team. They discovered that large amounts of proteins 
and small nucleic acids carried in mEVs are associated with gut barrier function. The mEVs 
extracted from both human breast milk and cow milk carry similar therapeutic contents. The 
treatment efficacy of mEVs was demonstrated in laboratory models. 

https://www.science.org/doi/10.1126/sciadv.ade5041


 
After orally administering mEVs to the models, the researchers observed that their intestinal 
inflammation was suppressed, and the damaged gut barrier was repaired. More importantly, 
the mEVs prevented the leakage of gut bacterial toxins into the blood stream, effectively 
averting toxin-induced liver damage. 
 
This illustrates that oral administration of mEVs can potentially heal the leaky gut, and 
effectively slow down the progression of inflammatory bowel disease and nonalcoholic fatty 
liver disease. 
 
“A leaky gut is a common effect of many diseases. However, whether the leaky gut is a 
symptom, or a cause of those diseases, remains debatable. Our research shows that treating 
the leaky gut with mEVs can ameliorate both inflammatory bowel disease and nonalcoholic 
fatty liver disease, two types of diseases that are seemingly unrelated,” said Asst Prof Wang, 
the lead author of this study.  
 
“Another interesting finding is that mEVs extracted from milk produced at different stages after 

pregnancycolostrum, transient or mature milk, all exert similar gut barrier protection,” Asst 
Prof Wang added.  
 
Colostrum milk refers to the milk initially produced by the breast during pregnancy, while 
transitional milk refers to milk produced 2 to 3 days postpartum. The milk then gradually 
changes from colostrum to mature milk. 
 
According to the research team, a human adult may need to drink 1 litre of milk a day to 
achieve therapeutic effects on the aforementioned disease conditions. The mEVs are thus 
more beneficial for individuals with lactose intolerance.  
 
Currently, the researchers are exploring the mechanisms underlying the treatment effects. 
The team is also working with doctors to explore clinical trials with patients in the near future.  
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About National University of Singapore (NUS) 
 
The National University of Singapore (NUS) is Singapore’s flagship university, which offers a 
global approach to education, research and entrepreneurship, with a focus on Asian 
perspectives and expertise. We have 16 colleges, faculties and schools across three 
campuses in Singapore, with more than 40,000 students from 100 countries enriching our 
vibrant and diverse campus community. We have also established our NUS Overseas 
Colleges programme in more than 15 cities around the world. 
 
Our multidisciplinary and real-world approach to education, research and entrepreneurship 
enables us to work closely with industry, governments and academia to address crucial and 
complex issues relevant to Asia and the world. Researchers in our faculties, research centres 
of excellence, corporate labs and more than 30 university-level research institutes focus on 
themes that include energy; environmental and urban sustainability; treatment and prevention 
of diseases; active ageing; advanced materials; risk management and resilience of financial 
systems; Asian studies; and Smart Nation capabilities such as artificial intelligence, data 
science, operations research and cybersecurity. 

 
For more information on NUS, please visit nus.edu.sg. 
 
About the NUS Yong Loo Lin School of Medicine (NUS Medicine) 
 

The NUS Yong Loo Lin School of Medicine is Singapore’s first and largest medical school. 
Our enduring mission centres on nurturing highly competent, values-driven and inspired 
healthcare professionals to transform the practice of medicine and improve health around 
the world. 
 
Through a dynamic and future-oriented five-year curriculum that is inter-disciplinary and 
inter-professional in nature, our students undergo a holistic learning experience that exposes 
them to multiple facets of healthcare and prepares them to become visionary leaders and 
compassionate doctors and nurses of tomorrow. Since the School’s founding in 1905, more 
than 12,000 graduates have passed through our doors. 
 
In our pursuit of health for all, our strategic research programmes focus on innovative, 
cutting-edge biomedical research with collaborators around the world to deliver high impact 
solutions to benefit human lives. 
 
The School is the oldest institution of higher learning in the National University of Singapore 
and a founding institutional member of the National University Health System. It is one of the 
leading medical schools in Asia and ranks among the best in the world (Times Higher 
Education World University Rankings 2023 by subject and the Quacquarelli Symonds (QS) 
World University Rankings by subject 2022). 
 
For more information about NUS Medicine, please visit https://medicine.nus.edu.sg/ 
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