
Treating Macular Degeneration 
with hUCMSC-Derived Exosomes
Recent research has unveiled promising potential in using human umbilical cord mesenchymal stem cell (hUCMSC)-derived 
exosomes to treat age-related macular degeneration (AMD). This innovative approach offers therapeutic benefits, including 
reduced retinal damage, suppressed choroidal neovascularization, and ameliorated subretinal fibrosis. By leveraging multiple 
mechanisms of action and offering advantages over whole cell therapy, hUCMSC-derived exosomes present a novel treatment 
strategy for both wet and dry AMD, potentially complementing or replacing current anti-VEGF therapies.



Therapeutic Potential of hUCMSC-Derived 
Exosomes

1 Retinal Structure Improvement

hUCMSC-derived exosomes have demonstrated the 
ability to reduce damage and enhance retinal structure 
in AMD models. This improvement in retinal 
architecture is crucial for maintaining visual function 
and slowing disease progression.

2 Choroidal Neovascularization 
Suppression

These exosomes exhibit the capacity to suppress 
choroidal neovascularization (CNV), a hallmark of wet 
AMD. By inhibiting the formation of abnormal blood 
vessels, they may help prevent vision loss associated 
with CNV.

3 VEGF-A Downregulation

hUCMSC-derived exosomes have shown the ability to 
downregulate VEGF-A expression. This is particularly 
significant as VEGF-A is a key driver of CNV and current 
anti-VEGF therapies target this molecule.

4 Subretinal Fibrosis Amelioration

The exosomes have demonstrated efficacy in 
ameliorating subretinal fibrosis, a common 
complication in advanced AMD that can lead to 
irreversible vision loss. This effect could potentially 
preserve retinal function in late-stage disease.



Mechanisms of Action

1 EMT Suppression in RPE Cells

hUCMSC-derived exosomes suppress epithelial-mesenchymal transition (EMT) in retinal pigment epithelial (RPE) 
cells. This mechanism is crucial in maintaining the integrity of the RPE layer, which is essential for proper retinal 
function and health.

2 MicroRNA Delivery
These exosomes deliver specific microRNAs, such as miR-27b-3p, which target fibrosis-related genes. This 
targeted approach helps to reduce fibrotic processes that contribute to AMD progression.

3 Oxidative Stress and Inflammation Inhibition

The exosomes work to inhibit oxidative stress and inflammation, two key factors in AMD pathogenesis. By 
reducing these harmful processes, they may help slow disease progression and protect retinal cells.

4 Promotion of Retinal Cell Proliferation
hUCMSC-derived exosomes promote the proliferation of retinal cells. This regenerative effect could potentially 
help replace damaged cells and maintain retinal function in AMD patients.



Advantages Over Whole 
Cell Therapy
Exosome-based therapy offers several significant advantages over whole 
cell transplantation approaches. One key benefit is the rapid diffusion and 
penetration of exosomes into retinal tissues. This property allows for 
more efficient delivery of therapeutic agents to the affected areas of the 
retina, potentially improving treatment efficacy.

Another crucial advantage is the lower risk of immune rejection associated 
with exosome therapy. Unlike whole cells, which may trigger an immune 
response, exosomes are generally well-tolerated by the recipient's 
immune system. This reduced immunogenicity could lead to better 
treatment outcomes and fewer complications.

Additionally, exosomes offer practical benefits in terms of storage and 
administration. They can be more easily preserved and handled compared 
to live cells, potentially simplifying the logistics of treatment delivery and 
improving accessibility for patients.



Delivery Methods and 
Administration
The most common administration route for hUCMSC-derived exosomes in 
preclinical studies has been intravitreal injection. This method involves 
directly injecting the exosome solution into the vitreous cavity of the eye, 
allowing for targeted delivery to the retina. Intravitreal injection is already 
a well-established procedure in ophthalmology, used for administering 
various treatments including anti-VEGF drugs.

While intravitreal injection has shown promise, researchers are also 
exploring other potential delivery methods. These may include subretinal 
injection, which could provide even more localized delivery, or the 
development of sustained-release formulations to prolong the therapeutic 
effect. As research progresses, optimizing the delivery method will be 
crucial for maximizing the efficacy and safety of exosome-based 
treatments for AMD.



Comparison to Other MSC Sources

Human Umbilical Cord MSCs

hUCMSCs have been specifically 
highlighted in several studies for AMD 
treatment. They offer advantages such 
as easy availability, non-invasive 
collection, and potentially higher 
proliferation and differentiation 
capacity compared to adult sources.

Bone Marrow MSCs

While also showing promise, bone 
marrow-derived MSCs may have 
limitations in terms of donor age and 
invasive collection procedures. 
However, they have been extensively 
studied and have shown beneficial 
effects in various regenerative 
applications.

Adipose Tissue MSCs

Adipose-derived MSCs offer the 
advantage of relatively easy harvesting 
through liposuction. They have shown 
potential in regenerative medicine, 
including ocular applications, but may 
have different exosome composition 
compared to hUCMSCs.



Clinical Potential and Future Prospects
Exosome therapy derived from hUCMSCs shows significant promise as a cell-free approach for treating AMD. It has the potential 
to offer a novel treatment for both wet and dry forms of the disease, addressing a critical need in ophthalmology. By improving 
retinal structure and function, this therapy could potentially slow or halt disease progression, preserving vision for AMD 
patients.

One of the most exciting aspects of this approach is its potential to complement or even serve as an alternative to current anti-
VEGF therapies. This could be particularly beneficial for patients who do not respond well to existing treatments or who 
experience side effects. Additionally, the multi-faceted mechanisms of action of hUCMSC-derived exosomes may provide more 
comprehensive therapeutic effects compared to single-target approaches.

Looking ahead, the development of this therapy could lead to more personalized treatment strategies for AMD, potentially 
tailoring exosome composition to individual patient needs.


